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INTRODUCTION, 


The  universal  use  of  the  Air  Brake  on  pas- 
senger, and  its  ever  increasing  use  on  freight 
equipment  makes  a  clear  understanding  of  it  of 
vital  importance  to  every  one  concerned  in  the 
movement  of  trains  whether  he  be  an  engineer, 
fireman,  trainman  or  air  brake  inspector. 

This  understanding  must  consist  of  a  clear 
knowledge  of  the  principles  that  govern  the  me- 
chanical appliances  used  and  of  the  details  of  the 
contrivances  adopted  to  obtain  desired  results; 
to  this  basic  knowledge  must  be  added  familiarity 
with  the  diflBculties  met  with  in  actual  operation 
and  the  precise  methods  by  which  such  dif- 
ficulties may  be  overcome  or  obviated.  This 
field  of  wide  scope  and  infinite  detail  this  volume 
covers.  From  it  the  student  may  learn  of  the 
construction  of  the  two  great  systems  of  air 
brakes—*'  The  Westinghouse  "  and  ''  New  York  ;" 
of  the  functions  of  the  various  parts;  of  the  actual 
troubles  that  arise  day  by  day  in  their  operation; 
and  of  the  specific  means  to  be  taken  to  over- 
come or  prevent  them. 

To  railway  operatives,  more  than  any  other 
class,  is  committed  the  safety  of  human  life 
and  valuable  property  and  no  mechanical  device 
ever  invented  has  been  more  efficacious,  and 
therefore  beneficent,  than  the  modern  air  brake, 
in  safeguarding  human  lives  and  property  in  the 
course  of  transportation.  But  its  efficiency  de- 
pends upon  its  intelligent  operation,  and  it  is  to 
the  great  credit  of  railway  operatives  that  they 
have  always  shown  an  eager  desire  to  attain  the 
highest  proficiency  in  this  particular  department 
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iv  INTRODUCTION 

of  their  profession.  It  is  the  belief  that  this 
volume  will  afford  them  a  better  insight  into  the 
subject  and  thus  aid  them  in  their  daily  duties 
that  prompts  its  submission  to  them. 

In  the  preparation  of  the  work  the  author  has 
been  favored  with  the  advice  and  assistance  of 
two  of.  the  highest  experts  of  the  country  in  air 
brake  matters:  }lix,  L.  M.  Carlton  and  Mr.  John 
Fulton.  Much  of  the  matter  has  also  been  con- 
tributed by  Mr.  E.  W.  Pratt,  an  expert  in  such 
matters.  To  Mr.  G.  W.  Rhodes  and  Mr.  Robert 
Quayle,  both  of  the  highest  eminence  in  their  pro- 
fession, the  author  is  indebted  for  examination  of 
much  of  the  matter  with  a  view  to  the  discovery 
and  correction  of  inaccuracies  and  omissions. 
The  volume  has  thus  passed  under  the  review  of 
men  pre-eminently  fitted  to  judge  its  merits. 
The  illustrations  are  authoritative,  having  in  the 
main  been  prepared  under  the  immediate  direc- 
bion  of  the  Westinghouse  and  New  York  Air 
Brake  Companies. 


CHAPTER  I. 

EVOLUTION  OF  THE  AIR  BRAKE. 

The  first  railroad  air  brake  was  invented  by  Mr* 
Geo.  Westinghouse,  Jr.,  in  the  year  1869.  The 
first  conception  was  known  as:— 

Straight  -4ir:— The  compressed  air  that  was 
used  was  stored  in  a  reservoir  under  the  engine. 
In  order  to  set  the  brake  the  engineer 's  valve  was 
turned  and  the  air  forced  back  through  the  pipe. 
It  thus  filled  the  cylinders  under  the  car,  and  in 
Joing  so  forced  out  the  pistons  which  brought  the 
brake  shoes  against  the  wheels.  To  release  the 
l)rakes,  the  air  from  the  engine  drum  was  cut  off 
and  the  air  in  the  pipe  and  cylinders  allowed  to 
escape  into  the  atmosphere,  through  the  engineer's 
valve. 

Although  an  improvement  over  the  continuous 
'hain  brake  and  other  inventions  of  early  days,  it 
\va.s  still  loo  slow  in  releasing  (letting  go  its  hold 
''U  the  wheel),  as  all  the  air  in  the  pipe  and  cyl- 
inders had  to  escape  through  the  engineer's  valve, 
the  longer  the  train  consequently  the  slower  its 
'^I'eration.  Another  fault  was,  if  a  hose  or  pipe 
burst  the  brake  was  rendered  useless.    Moreover, 
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The  universal  use  of  the  Air  Brake  on  pas- 
senger, and  its  ever  increasing  use  on  freight 
equipment  makes  a  clear  understanding  of  it  of 
vital  importance  to  every  one  concerned  in  the 
movement  of  trains  whether  he  be  an  engineer, 
fireman,  trainman  or  air  brake  inspector. 

This  understanding  must  consist  of  a  clear 
knowledge  of  the  principles  that  govern  the  me- 
chanical appliances  used  and  of  the  details  of  the 
contrivances  adopted  to  obtain  desired  results; 
to  this  basic  knowledge  must  be  added  familiarity 
with  the  diflBculties  met  with  in  actual  operation 
and  the  precise  methods  by  which  such  dif- 
ficulties may  be  overcome  or  obviated.  This 
field  of  wide  scope  and  infinite  detail  this  volume 
covers.  From  it  the  student  may  learn  of  the 
construction  of  the  two  great  systems  of  air 
brakes—''  The  Westinghouse  "  and  "  New  York  ;'' 
of  the  functions  of  the  various  parts;  of  the  actual 
troubles  that  arise  day  by  day  in  their  operation; 
and  of  the  specific  means  to  be  taken  to  over- 
come or  prevent  them. 

To  railway  operatives,  more  than  any  other 
class,  is  committed  the  safety  of  human  life 
and  valuable  property  and  no  mechanical  device 
ever  invented  has  been  more  efficacious,  and 
therefore  beneficent,  than  the  modern  air  brake, 
in  safeguarding  human  lives  and  property  in  the 
course  of  transportation.  But  its  efficiency  de- 
pends upon  its  intelligent  operation,  and  it  is  to 
the  great  credit  of  railway  operatives  that  they 
have  always  shown  an  eager  desire  to  attain  the 
highest  proficiency  in  this  particular  department 
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of  their  profession.  It  is  the  belief  that  this 
volume  will  afford  them  a  better  insight  into  the 
subject  and  thus  aid  them  in  their  daily  duties 
that  prompts  its  submission  to  them. 

In  the  preparation  of  the  work  the  author  has 
been  favored  with  the  advice  and  assistance  of 
two  of  the  highest  experts  of  the  country  in  air 
brake  matters:  J^r.  L.  M.  Carlton  and  Mr.  John 
Fulton.  Much  of  the  matter  has  also  been  con- 
tributed by  Mr.  E.  W.  Pratt,  an  expert  in  such 
matters.  To  Mr.  G.  W.  Rhodes  and  Mr.  Robert 
Quayle,  both  of  the  highest  eminence  in  their  pro- 
fession, the  author  is  indebted  for  examination  of 
much  of  the  matter  with  a  view  to  the  discovery 
and  correction  of  inaccuracies  and  omissions. 
The  volume  has  thus  passed  under  the  review  of 
men  pre-eminently  fitted  to  judge  its  merits. 
The  illustrations  are  authoritative,  having  in  the 
main  been  prepared  under  the  immediate  direc- 
tion of  the  Westinghouse  and  New  York  Air 
Brake  Companies. 
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CHAPTER  I. 

EVOLUTION  OF  THE  AIB  BRAKE. 

The  first  railroad  air  brake  was  invented  by  Mr* 
Geo.  Westinghouse,  Jr.,  in  the  year  1869.  The 
first  conception  was  known  as : — 

Straight  -4ir:— The  compressed  air  that  was 
used  was  stored  in  a  reservoir  under  the  engine. 
In  order  to  set  the  brake  the  engineer 's  valve  was 
turned  and  the  air  forced  back  through  the  pipe. 
It  thus  filled  the  cylinders  under  the  car,  and  in 
doing  so  forced  out  the  jjistons  which  brought  the 
lirake  shoes  against  the  wheels.  To  release  the 
lii'akes,  the  air  from  the  engine  drum  was  cut  off 
and  the  air  in  the  pipe  and  cylinders  allowed  to 
^^c'ape  into  the  atmosphere,  through  the  engineer's 
valve. 

Although  an  improvement  over  the  continuous 
'  hain  brake  and  other  inventions  of  early  days,  it 
^vas  still  too  slow  in  releasing  (letting  go  its  hold 
"H  the  wheel),  as  all  the  air  in  the  pipe  and  cyl- 
inders had  to  escape  through  the  engineer's  valve, 
the  longer  the  train  consequently  the  slower  its 
'^K'ration.  Another  fault  was,  if  a  hose  or  pipe 
Wrst  the  brake  was  rendered  useless.    Moreover, 
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of  their  profession.  It  is  the  belief  that  this 
volume  will  afford  them  a  better  insight  into  the 
subject  and  thus  aid  them  in  their  daily  duties 
that  prompts  its  submission  to  them. 

In  the  preparation  of  the  work  the  author  has 
been  favored  with  the  advice  and  assistance  of 
two  of  the  highest  experts  of  the  country  in  air 
brake  matters:  J^r.  L.  M.  Carlton  and  Mr.  John 
Fulton.  Much  of  the  matter  has  also  been  con- 
tributed by  Mr.  E.  W.  Pratt,  an  expert  in  such 
matters.  To  Mr.  G.  W.  Rhodes  and  Mr.  Robert 
Quayle,  both  of  the  highest  eminence  in  their  pro- 
fession, the  author  is  indebted  for  examination  of 
much  of  the  matter  with  a  view  to  the  discovery 
and  correction  of  inaccuracies  and  omissions. 
The  volume  has  thus  passed  under  the  review  of 
men  pre-eminently  fitted  to  judge  its  merits. 
The  illustrations  are  authoritative,  having  in  the 
main  been  prepared  under  the  immediate  direc- 
tion of  the  Westinghouse  and  New  York  Air 
Brake  Companies. 
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ETOIilTIION  OF  I^  AIB  BBAEE, 

The  first  railroad  air  brake  was  invented  hj  Mr. 
Geo.  Westinghouse,  Jr.,  in  the  year  1869.  The 
first  conception  was  known  as  :— 

Straight  Air:— The  compressed  air  that  was 
nsed  was  stored  in  a  reservoir  under  the  engine. 
In  order  to,  set  the  brake  the  engineer 's  valve  was 
turned  and  the  air  forced  back  through  the  pipe. 
It  thus  filled  the  cylinders  under  the  car,  and  in 
doiDg  so  forced  out  the  pistons  which  brought  the 
brake  shoes  against  the  wheels.  To  release  the 
brakes,  the  air  from  the  engine  drum  was  cut  off 
and  the  air  in  the  pipe  and  cylinders  allowed  to 
escape  into  the  atmosphere,  through  the  engineer's 
valve. 

Altiiough  an  improvement  over  the  continuous 
chain  brake  and  other  inventions  of  early  days,  it 
was  still  too  slow  in  releasing  (letting  go  its  hold 
M  the  wheel),  as  alt  the  air  in  the  pipe  and  cyl- 
icders  had  to  escape  through  the  engineer's  valve, 
t!ie  longer  the  train  consequently  the  slower  its 
operation.  Another  fault  was,  if  a  hose  or  pipe 
burst  the  brake  was  rendered  useless.    Moreover, 
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if  a  train  became  parted  the  bra(ke  had  no  effect 
whatever  upon  tlife  rear  section. 

These  objections  rendered  it  apparent  that  a 
wholly  satisfactory  brake  required  that  the  force 
(air)  for  applying  it  should  be  stored  on  each  car, 
and  so  arranged  that  it  could  be  used  (i.  e.,  the 
brake  set)  by  those  in  the  car,  independent  of  the 
engineer.  Also,  that  it  should  be  automatic  in  its 
action,  i.  e.,  that  any  breakage  or  defect  of  the 
apparatus  would  set  the  brake.  The  most  primi- 
tive conception  of  this  idea  was  a  design  in  which 
the  operative  force  was  a  spring,  so  arranged  as  to 
be  held  tmder  compression  by  the  air  in  the  pipe, 
and  brought  into  action  when  the  air.  escaped. 

Automatic  ^ir:— This  improvement  involved 
the  necessity  of  a  reservoir  auxiliary  to  the  engine 
for  storing  the  power  on  each  car ;  the  next  was 
to  provide  a  way  by  which  the  stored  pressure  in 
the  reservoir  might  be  automatically  admitted  to 
the  brake  cylinder  whenever  the  pressure  in  the 
train  pipe  escaped.  These  improvements  were 
covered  by  a  patent  issued  in  1872. 

The  device  employed  is  known  as  the  ^^  triple 
valve.''  Like  nearly  all  inventions  of  a  mechani- 
cal nature,  the  first  design  was  incomplete  and 
passed  through  several  stages  before  reaching  a 
point  where  it  was  of  simple  and  practical  use. 
The  valve  in  question,  which  is  of  a  complicated 
nature,  is  located,  in  conjunction  with  the  auxiliary 
reservoir  and  brake  cylinder,  beneath  the  car. 
Upon  the  reduction  of  the  pressure  in  the  train 
pipe  (through  which  the  compressed  air  is  sup- 
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plied  to  the  auxiliary  reservoirs  from  the  engine) 
this  valve  allows  the  compressed  air  in  each  aux- 
iliary reservoir  to  pass  into,  the  brake  cylinder, 
thus  applying  the  brakes.  Upon  the  pressure  in 
the  train  pipe  being  restored  the  valve  allows  the 
air  in  the  brake  cylinder  to  escape  to  the  atmos- 
phere, thus  releasing  the  brake,  and  opens  the 
ports  for  the  passage  of  air  from  the  train  pipe  to 
the  auxiliary  reservoir,  recharging  the  latter. 

The  perfection  of  the  hose  coupling  between  the 
cars  also  plays  an  important  part  in  the  develop- 
ment of  the  stored-air  brake.  A  satisfactory  auto- 
matic coupler  is  a  desideratum  of  the  greatest 
importance. 

An  air  pump  was  patented  in  1870.  An  objec- 
tion to  it  was  its  complicated  valve  motion.  One 
difficulty  was  in  keeping  the  square  piston  rod 
properly  packed  in  order  to  prevent  friction  and 
^ear.  Many  of  the  changes  in  devices  had  rela- 
tion to  the  reversing  valve  mechanism,  but  up  to 
the  year  1875  no  satisfactory  result  had  been 
accomplished.  First,  a  horizontal  rotary  valve 
^as  used,  then  a  double  poppet  valve,  then  a  ver- 
tical rotary  valve,  and  finally,  a  simple  slide  valve, 
tlie  latter  proving  by  far  the  most  effective. 

Many  of  the  objects  sought  as  necessary  were 
finally  covered  by  the  pump  of  1875. 

After  the  introduction  of  the  automatic  brake 
it  was  discovered  that  to  secure  satisfactory  re- 
sults some  plan  for  maintaining  a  uniform  pres- 
sure of  air  without  attention  from  the  engineer  was 
Deeded.     The  outgrowth  of  this  was  the  pump 
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is  based.  It  is  known  that  a  brake  shoe  that 
.presses  against  the  wheel  sufficiently  to  cause  the 
wheel  to  slide  at  a  low  rate  of  speed  will  not  do  so 
at  a  high  rate  of  speed.  Technically,  the  co-effi- 
cient of  friction  increases  with  the  reduction  of  the 
velocity  of  the  surfaces  in  contact. 

The  quick-action  brake,  under  the  emergency 
application,  causes  the  shoe  to  press  against  the 
wheel  with  a  force  equal  to  ninety  per  cent,  of  the 
pressure  of  the  wheel  upon  the  rail.  This  is  as 
high  a  percentage  of  braking  power  as  is  prac- 
ticable without  sliding  the  wheel  at  a  slow  speed. 
The  '^ high-speed"  brake,  however,  nearly  doubles 
this  braking  power  when  first  applied  and  then 
automatically  reduces  it  as  the  speed  of  the  train 
is  reduced.  This  form  of  brake  originally  con- 
templated, on  each  car,  an  additional  valve  and 
cylinder,  which  were  made  operative  by  a  greater 
reduction  of  pressure  than  the  engineer  should 
use,  except  in  cases  of  emergency.  The  piston  of 
this  extra  cylinder  produced  additional  force  upon 
the  ordinary  levers  after  the  regular  cylinder  had 
acted.  As  the  speed  of  the  train  was  reduced, 
it  rested  with  the  engineer  to  gradually  release  the 
pressure  from  the  additional  cylinder.  Two  objec- 
tions to  this  form  or  device  were,  first,  that  the 
engineer  might  use  the ' '  re-info rce ' '  cylinder  when 
not  intending  to  do  so,  by  the  use,  inadvertently, 
of  too  much  air,  thus  sliding  the  wheels  and  run- 
ning by  the  stopping  point  as  well;  and,  second, 
in  case  of  impending  danger,  say,  ahead,  if  the  en- 
gineer should  leave  his  post,  the  brake  would  not 
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automatically  regulate  itself,  but  would  either  lose 
its  ^*re-iiiforce"  power  immediately  or  else  lock 
all  the  wheels  as  the  speed  reduced  and,  by  sliding 
the  whole  train,  precipitate  it  into  the  danger  it 
was  sought  to  avoid.  The  especial  advantage  it 
afforded  was  that  on  a  loaded  freight  car  the 
*'re-inforce''  valve  could  be  '*cut  in,"  and  on  an 
empty  car  *^cut  out,"  and  thus  regulate  the  hold- 
ing power  of  loaded  and  empty  cars  respectively, 
to  a  much  greater  extent  than  is  otherwise  done. 

The  high-speed  brake,  a  modification  of  the  re-in- 
force  brake,  consists  of  an  automatic  graduated 
relief  valve  screwed  into  the  brake  cylinder  and 
also  the  increasing  of  the  standard  train  line  air 
pressure  to  nearly  double  the  normal  quantity. 

The  relief  valve  referred  to  is  set  at  sixty 
pounds  pr6ssure,  and  in  the  ordinary  use  of  the 
brake  allows  all  air  above  this  amount  to  escape 
to  the  atmosphere ;  but  when  it  is  applied  in  an 
emergency,  the  cylinder  receives  the  extra  pres- 
ure  so  quickly  that  the  relief  valve  is  forced  to  its 
extreme  position,  thereby  opening  a  smaller  escape 
which  increases  in  size  as  the  speed  diminishes 
and  finally  closes  when  but  sixty  pounds  remains 
in  the  cvlinder. 

This  brake  has  been  in  use  on  many  fast  trains 
and  has  demonstrated  its  advantages  and  put  to 
rest  the  fear  at  first  expressed  that  sliding  of 
wheels  would  ensue  upon  its  use.  It  has  other 
advantage  over  the  ordinaiy  quick-action  brake, 
in  this,  that  the  cylinder  pressure  is  limited  to 
sixty  ])ounds  without  reference  to  the  adjustment 
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is  based.  It  is  known  that  a  brake  shoe  that 
.presses  against  the  wheel  sufficiently  to  cause  the 
wheel  to  slide  at  a  low  rate  of  speed  will  not  do  so 
at  a  high  rate  of  speed.  Technically,  the  co-effi- 
cient of  friction  increases  with  the  reduction  of  the 
velocity  of  the  surfaces  in  contact. 

The  quick-action  brake,  under  the  emergency 
application,  causes  the  shoe  to  press  against  the 
wheel  with  a  force  equal  to  ninety  per  cent,  of  the 
pressure  of  the  wheel  upon  the  rail.  This  is  as 
high  a  percentage  of  braking  power  as  is  prac- 
ticable without  sliding  the  wheel  at  a  slow  speed. 
The  '^ high-speed"  brake,  however,  nearly  doubles 
this  braking  power  when  first  applied  and  then 
automatically  reduces  it  as  the  speed  of  the  train 
is  reduced.  This  form  of  brake  originally  con- 
templated, on  each  car,  an  additional  valve  and 
cylinder,  which  were  made  operative  by  a  greater 
reduction  of  pressure  than  the  engineer  should 
use,  except  in  cases  of  emergency.  The  piston  of 
this  extra  cylinder  produced  additional  force  upon 
the  ordinary  levers  after  the  regular  cylinder  had 
acted.  As  the  speed  of  the  train  was  reduced, 
it  rested  with  the  engineer  to  gradually  release  the 
pressure  from  the  additional  cylinder.  Two  objec- 
tions to  this  form  or  device  were,  first,  that  the 
engineer  might  use  the  ' '  re-inf  orce ' '  cylinder  when 
not  intending  to  do  so,  by  the  use,  inadvertently, 
of  too  much  air,  thus  sliding  the  wheels  and  run- 
ning by  the  stopping  point  as  well;  and,  second, 
in  case  of  impending  danger,  say,  ahead,  if  the  en- 
gineer should  leave  his  post,  the  brake  would  not 
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automatically  regulate  itself,  but  would  either  lose 
its  **re-iiiforce"  power  immediately  or  else  lock 
all  the  wheels  as  the  speed  reduced  and,  by  sliding 
the  whole  train,  precipitate  it  into  the  danger  it 
was  sought  to  avoid.  The  especial  advantage  it 
afforded  was  that  on  a  loaded  freight  car  the 
**re-inforce''  valve  could  be  ^'cut  in,''  and  on  an 
empty  car  **cut  out,"  and  thus  regulate  the  hold- 
ing power  of  loaded  and  empty  cars  respectively, 
to  a  much  greater  extent  than  is  otherwise  done. 

The  high-speed  brake,  a  modification  of  the  re-in- 
force  brake,  consists  of  an  automatic  graduated 
relief  valve  screwed  into  the  brake  cylinder  and 
also  the  increasing  of  the  standard  train  line  air 
pressure  to  nearly  double  the  normal  quantity. 

The  relief  valve  referred  to  is  set  at  sixty 
pomids  pr6ssure,  and  in  the  ordinary  use  of  the 
brake  allows  all  air  above  this  amount  to  escape 
to  the  atmosphere;  but  when  it  is  applied  in  an 
emergency,  the  cylinder  receives  the  extra  pres- 
ure  so  quickly  that  the  relief  valve  is  forced  to  its 
extreme  position,  thereby  opening  a  smaller  escape 
which  increases  in  size  as  the  speed  diminishes 
and  finally  closes  when  but  sixty  pounds  remains 
in  the  cvlinder. 

This  brake  has  been  in  use  on  many  fast  trains 
and  has  demonstrated  its  advantages  and  put  to 
rest  the  fear  at  first  expressed  that  sliding  of 
wheels  would  ensue  upon  its  use.  It  has  other 
advantage  over  the  ordinary  quick-action  brake, 
in  this,  that  the  cylinder  pressure  is  limited  to 
sixty  ])ounds  without  reference  to  the  adjustment 
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of  the  brake  piston,  and  that  several  service  appli- 
cations can  be  made  with  equal  effect  without 
re-charging.  As  the  use  of  sand  upon  the  rails 
is  essential  to  the  attainment  of  the  best  results 
with  this  brake,  it  is  desirable  that  locomotives 
should  be  equipped  with  automatic  air  sanding 
appliances  which  sand  the  rail  when  the  handle  of 
the  engineer 's  valve  is  put  in  the  emergency  posi- 


FIG.  1 
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tion.  Some  engines  that  alternate  the  handling 
of  this  brake  with  the  standard  brake  have  double 
governors  and  feed-valves  for  regulating  to  either 
the  high  or  standard  pressure,  according  to  the 
equipment  of  the  train. 

In  concluding  the  foregoing  brief  resume  of  the 
* '  Evolution  of  the  railway  brake, ' '  it  may  be  said 
that  at  first  but  one  wheel  of  a  vehicle  had  a  brake ; 
later,  both  ])airs  of  wheels  composing  the  truck 
to  one  end  of  a  car  were  braked ;  still  later,  when 
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six-wheel  trucks  ^ere  required  for  heavy  equip- 
ment, only  the  two  outside  pairs  of  wheels  on  each 
truck  had  hrakes ;  later  still,  every  pair  of  wheels 
under  a  passenger  car  was  supplied  with  a  press- 
ure upon  their  brake  shoes  equal  to  ninety  per 
cent,  of  the  weight  of  the  wheels  upon  the  rail.  A 
still  greater  change  is  noticeable  on  locomotives. 
While  it  was  at  one  time  questionable  as  to  the 
advisability  of  applying  a  brake  to  locomotive 
driving  wheels,  afterwards  it  was  made  a  require- 
ment by  law  in  America  to  equip  engines  and  ten- 
ders as  well  as  cars* with  power  brakes.     This  ren- 
ders every  car  and  engine  so  nearly  equal  in  stop- 
ping power  that  the  greatest  safety  is  had,  and 
the  minor  jerking  occasioned  by  the  unequal  brak- 
ing power  of  the  different  vehicles  is  avoided. 

An  important  consideration,  it  may  be  said,  in 
connection  with  the  brake  is  that  part  of  the  appa- 
ratus commonly  called  the  shoe,  or  device  that  is 
applied  directly  to  the  wheel,  and  against  which 
the  friction  is  produced  that  retards  the  latter.  It 
i.^  manifest  that  the  tenacity  of  the  shoe  depends 
not  only  on  the  force  with  which  it  is  applied,  but 
also  upon  the  kind  and  quality  of  the  material  of 
which  it  is  made.  Another  thing  of  great  impor- 
tance in  connection  with  the  shoe  is  the  durability 
of  the  material  used.  The  power  with  which  this 
api^aratus  is  applied  and  the  tremendous  friction 
consequent  thereon  must,  it  is  apparent,  quickly 
destrov  the  device  unless  the  material  is  of  the 
most  durable  character. 
One  of  the  devices  in  the  early  history  of  the 


10  THE  AIR  BRAKE. 

brake,  by  which  it  was  made  more  effective,  was 
the  covering  of  that  portion  of  it  which  touches 
the  wheel— the  sole,  in  fact— with  several  thick- 
nesses of  strong  leather.  This  material  may  be 
said  to  have  been  used  generally  before  the  days 
of  railroads.  With  the  latter  highways  came 
heavier  loads,  moving  at  a  higher  speed.  This 
required  quicker  and  more  effective  application 
of  the  brakes.  The  heat  resultant  from  this  neces- 
sitated not  only  that  the  shoe  should  be  of  metal, 
but  also   the  parts  connected  therewith. 

Many  different  kinds  of  material  have  been  used 
in  connection  with  the  brake  shoe  according  to  the 
needs  of  the  service,  and  the  skill  of  manufactur- 
ers. In  the  case  of  railroads  a  common  device  is 
made  of  cast  or  wrought  iron ;  sometimes  of  cast 
steel,  or  combinations  of  iron  and  steel,  wood, 
leather,  cork,  even  paper.  It  is  very  desirable,  in 
order  to  secure  proper  application,  that  the  mate- 
rial, whatever  it  is,  should  be  uniform. 

An  expert  on  the  subject  of  brake  shoes  for  rail- 
roads, a  man  of  intelligence  and  a  successful  manu- 
facturer*, writing  on  this  subject,  says:  ^^The 
same  air  pressure  throughout  a  tx'ain  of  cars  on 
which  shoes  of  different  hardness  are  used,  will 
apply  a  widely  different  friction  on  the  wheels  of 
the  different  cars.  It  is  then  impossible  to  obtain 
the  maximum  braking  power  for  hard  shoes  with- 
out sliding  those  wheels  to  which  soft  shoes  are 
applied.  It  is  highly  desirable  to  fix  upon  a  stand- 
ard mixture  for  foundrymen  making  cast  iron 

♦George  M.  Sargent. 
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brake  shoes.  Brake  shoes  are  made  for  three  kinds 
of  service :  on  chilled  wheels,  on  steel-tired  driver 
wheels,  and  on  steel-tired  coach  wheels.  Those  de- 
signed for  the  first  mentioned  service  are  made  of 
cast  iron,  or  cast  iron  with  wrought  iron  pieces  in 
the  face,  or  cast  iron  with  chilled  sections.  When 
cast  iron  is  used  a  strong,  tough  metal  soft  enough 
to  grip  the  wheels  is  economical,  although  its  first 
cost  is  greater  than  a  burnt  grate  bar  scrap  mix- 
ture. A  mixture  of  number  two  foundry  car 
wheels  and  heavy  cast  scrap  has  given  good  results. 
The  combination  cast  and  wrought  iron  shoe  is 
much  more  durable  than  the  plain  shoe,  and  more 
desirable  in  respect  to  uniformity,  because  the 
same  amount  of  wrought  iron,  forming  one-half 
the  surface  of  each  shoe  will  be  nearly  of  the  same 
hardness.  *  *  *  When  two  surfaces  rub  to- 
gether, the  harder  will  abrade  the  softer  and  the 
latter  wear  away  quicker,  but  we  are  limited  in 
the  hardness  of  the  shoes  by  the  co-efficient  of  fric- 
tion necessary.  They  must  be  of  a  uniform  hard- 
ness, sufficient  to  grip  the  tire  without  scoring  it, 
and  afford  friction  necessary  to  make  the  stops. 
It  is  evident  that  for  the  different  classes  of  en- 
gines, different  kinds  of  shoes  will  be  required. 
The  suburban  passenger  engine,  making  frequent 
stops,  should  be  equipped  with  shoes  less  hard  than 
applied  on  a  through  passenger  engine.  The  com- 
bination cast  iron  and  steel  shoe  has  the  advan- 
tage that  the  proportion  of  each  metal  may  be 
varied  to  suit  the  requirements  of  the  service. 
Brake   shoes   for   steel   tired   coach   wheels   are 
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applied  under  entirely  different  conditions.  They 
are  made  either  plain  or  flanged.  The  plain  cast 
shoe  should  be  soft  and  tough.  Whatever  kind 
of  metal  is  used  in  the  flange  coach  shoe,  care 
should  be  taken  that  the  shoe  is  a  good  fit  to  the 
tire,  and  so  hung  that  the  flange  grooves  in  the 
shoes  are  directly ,  opposite  to  the  wheel  flange, 
and  above  all  that  the  brake  beam  be  free  to  move 
laterally  as  the  wheel  and  axle  move.  Experi- 
ments have  proved  that  a  brake  beam  hung  rigidly 
from  the  truck,  in  combination  with  the  flange 
brake  shoes,  forms  a  grinding  machine  capable  of 
turning  a  V-shaped  flange,  and  that  even  with  the 
plain  shoe,  lateral  motion  is  of  decided  advantage 
in  protecting  the  flange. " 

In  connection  with  the  use  of  the  brake  shoe,  it 
may  be  said  that  its  application  to  the  flange  of 
the  wheel  was  not  discovered  until  long  after  it 
had  been  applied  to  the  tread.  .This  application 
was  a  new  departure  and  a  valuable  one  in  many 
directions,  as  it  added,  it  is  manifest,  greatly  to 
the  power  of  the  brake.  Its  importance  will  grow 
with  increased  use  and  ability  to  handle  it.  The 
application  of  the  flanged  brake  shoe  to  the  driv- 
ers of  locomotives  is  general.  This  because  the- 
flanged  brake  shoe  tends  to  keep  both  tread  and 
flange  in  the  original  form  and  by  reason  of  the 
additional  grip  over  the  flange.  One  objection 
that  has  been  made  to  the  use  of  the  flanged  brak^ 
shoe  on  cars  is  that  its  use  in  connection  with  the 
tread  creates  a  pressure  so  great  that  the  whe^ 
IS  inclined  to  slip.     This,  it  is  apparent,  is  not  s^ 
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much  an  objection  to  the  brake  as  a  lack  of  proper 
adjustment  of  the  power  that  manipulates  it.  It 
is  claimed  by  manufacturers  of  flanged  brake  shoes 
that  where  the  device  is  not  used  the  tread  wears 
away,  while  the  flange  of  the  wheel  remains  the 
same,  thus  creating  a  dangerous  disparity.* 

•Further  reference  to  the  brake  shoe  will  be  found  in  the 
volume  on  Cars. 


CHAPTER  n. 

THE  PEINCIPAL  PAKTS. 

The  principal  parts  of  the  air  brake  system  (botl 
Westinghouse  and  New  York)  are  shown  in  plate 
61  and  Al  of  the  appendix  to  this  volume.  The: 
are: 

The  Air  Pump,  which  compresses  the  air. 

A  Governor,  which  governs  the  pmnp  and  regu 
lates  the  amount  of  air  to  be  compressed. 

A  Main  Reservoir,  in  which  an  excess  supply  o 
compressed  air  is  stored  to  promptly  release  am 
recharge  the  brakes. 

An  Engineer's  Brake  Valve,  which  regulates  th 
flow  of  air  into  the  train  pipe  and  auxiliary  reset 
voirs,  to  charge  the  train  and  release  brakes ;  aii« 
from  the  train  pipe  to  the  atmosphere,  for  apply 
ing  brakes. 

The  Duplex  Air  Gauge,  which  shows  simultane 
ously  the  pressure  in  the  main  reservoir  and  i 
the  train  pipe. 

The  Train  Pipe,  which  leads  from  the  engineer' 
valve  and  thence  throughout  the  train,  supplyiu 
air  to  the  apparatus  on  each  car.  By  varying  tt 
air  pressure  in  this  pipe  the  brakes  on  each  C5 
automatically  apply  and  release. 

The  Couplings  and  Angle  Cocks,  which  conne« 
the  train  pipe  air  from  one  car  to  another. 
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The  Plain  Automatic  Triple  Valve^  which  io  used 
only  upon  the  engine  and  tender.  It  controls  com- 
mimication  between  the  train  pipe  and  the  auxil- 
iary reservoir,  the  reservoir  and  the  brake  cylin- 
der, and  from  the  brake  cylinder  to  the  atmos- 
phere. 

The  Quick-action  Automatic  Triple  Valve,  which 
is  used  upon  cars.  This  valve  is  a  duplicate  of 
the  ^Tlain''  triple  valve,  with  certain  parts  added 
thereto,  which  are  inoperative  unless  an  emergency 
requires  that  the  train  be  stopped  in  the  shortest 
possible  distance. 

The  Auxiliary  Reservoir  (one  for  each  brake), 
which  stores  under  each  car  and  engine,  ready  for 
instant  use,  sufficient  compressed  air  to  operate 
the  brakes  thereon.  To  apply  brakes,  the  air  from 
the  auxiliary  reservoir  flows  into  the  brake  cylin- 
der, the  quaiitity  admitted  depending  upon  the 
braking  force  desired  or  train  pipe  reduction 
made. 

The  Conductor's  Valve,  which  is  placed  in  pas- 
senger cars,  and  provides  a  means  for  the  train- 
men to  apply  the  brakes  and  stop  the  train,  when 
desired  to  do  so  very  quickly. 

The  Brake  Cylinder,  where  the  air  is  finally 
admitted  when  desired  to  apply  the  brakes. 

Foundation  Brake  Gear,  through  which  the 
hrake  cylinder  transmits  its  force  to  the  brake 
j^hoes. 

The  Pressure  Retaining  Valve,  which  is  used  by 
trainmen  for  holding  fifteen  pounds  pressure  in 
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the  brake  cylinder  while  (engineer  recharges  on) 
descending  grades. 

The  Automatic  Slack  Adjuster,  which  automat- 
?lcal]y  maintains  a  constant  travel  of  the  piston  in 
the  brake  cylinder  by  taking  np  the  slack  of  the 
foundation  brake  rigging  as  the  brake  shoes  wear. 


NOTE: — Descriptions  of  and  instructions  for  manipulation  of 
the  Westinghouse  '*ET"  Engine  and  Tender  Brake  Equipment, 
Modem  West inghouse  Air  Pumps  (Compound),  Modem  Westing- 
house  Triple  Valves,  and  the  New  York  Locomotive  Brake  Equip- 
ment, Style  B3,  will  ho  fouuU  in  the  Appendix  hereto. 


CHAPTER  III. 

THE  AIB  PUMP. 

The  air  pump  used  in  compressing  the  air  for 
the  use  of  the  automatic  air  brake  is  placed  on  the 
locomotive,  usually  on  the  engineer's  sid6  of  the 
boiler  and  immediately  in  front  of  the  cab, 
although  it  is  occasionally  located  similarly  on  the 
left-hand  side,  low  enough  not  to  obstruct  the  for- 
ward view.  It  is,  however,  becoming  more  and 
more  the  practice  to  place  a  pump  on  each  side  of 
the  locomotive,  so  that  there  will  be  one  in  reserve 
should  the  other  fail. 

)\Tien  we  consider  the  many  efforts  made  to 
reduce  engine  failures  and  understand  that  an 
<ni'  pump  failure  almost  invariably  results  in  a 
delay  which  is  charged  against  the  locomotive 
^lejiartinent  as  an  engine  failure,  it  seems  as 
tliough  it  would  be  advisable  to  place  two  pumi)s 
f>n  all  locomotives  or  employ  some  such  device  as 
tl'c  Sweeney  brake,  illustrated  and  described  else- 
wliore  jierein. 

The  air  i)uinp  is  a  vertical  compressor,  eonsist- 
iiiir  of  two  main  cylinders,  the  u])per  one  being 
tlif^  steam  cvlinder  and  the  lower  one  the  air  cyl- 
iiKlor.  They  are  connected  by  a  center  casting, 
t!irouo:li  which,  in  properly  designed  stuffing 
1^^'xes,  runs  the  piston  rod  connecting  the  main 
>teain  piston  above  with  the  air  ])iston  below. 
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To  those  not  wishing  to  go  into  details  of  an 
explanation  of  the  complete  cycle  of  the  movement 
of  the  pump,  the  following  brief  exposition  of  its 
principle  is  given: 

Each  upward  and  each  downward  stroke  of  the 
steam  piston  causes  a  corresponding  movement  of 
the  air  piston  in  the  lower  cylinder.  In  this  air 
cylinder  are  two  sets  of  valves  that  lift  when- 
ever the  pressure  below  them  is  greater  than  that 
above ;  thus  both  the  top  and  the  bottom  sides  of 
the  air  piston  have  valves  to  admit  air  from  the 
atmosphere  when  the  piston  is  receding,  and  this 
valve  closes  as  soon  as  the  piston  reverses;  the 
air  that  is  drawn  in  on  the  previous  stroke  is  then 
compressed  until  the  pressure  in  the  air  cylinder 
is  greater  than  the  pressure  in  the  main  reservoir, 
when  the  discharge  valve  is  lifted  from  its  seat  and 
this  compressed  air  discharges  to  the  main  reser- 
voir. There  is  one  upper  and  one  lower  discharge 
valve.  The  pump  is  double  acting,  discharging 
and  drawing  in  air  at  one  or  the  other  side  of  the 
air  piston  on  both  the  up  and  down  strokes. 

To  move  the  air  piston  the  steam  must  be  alter- 
nately admitted  first  to  one  side  and  then  to  the 
other  of  the  steam  piston  in  the  upper  cylinder. 
This  admission  is  regulated  by  the  valve  motion 
usually  located  in  the  upper  head,  which  consists 
of  a  valve  covering  two  steam  ports  leading  to 
either  side  of  the  steam  piston  and  an  exhaust  port 
leading  to  the  atmosphere. 

There  are  several  standard  sizes  of  air  pumps  in 
use  on  railroads.     Each  larger  size  was  brought 
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into  the  service  as  the  gradual  increased  air  brake 
service  demanded.  The  following  is  practically 
the  development : 

WE8TINGHOUSE. 

o*^    o_if   J.  ..«,.,  ^.     .  UluBtratedin 

Butm  Cylinder.  Air  Cylinder.  Stroke.  Appendix. 

§     inch  6      inch  13  inch  Plate  B  6 

2,^   "  I-^     "  9    "  Plate  F  5 

li^    •'     i:?:  lU      "     lK:  11    -       *CompoundAirPump." 

NEW  YORK  (DUPLEX). 

^np       Diameter  of  Diameter  of        Diameter  of  Illustrated  in 

«).  Steam  Cyl.  L.  P.  Air  Cyl.     .  H.  P.  Air  Cyl.  Stroke.         Appendix. 

1  5  inch  7  inch  5  inch  9  inch  

*  7  inch  10  inch  7  inch  9  inch  Plate  Q  2 

0  8  inch  12  inch  8  inch  12  inch  Plate  No.  5 

0  7  inch  11  inch  7  inch  10  inch  

Owing  to  the  similarity  of  the  6-inch  and  8-inch, 
also  the  Q^/^-inch  and  11-inch  pumps,  we  will  con- 
sider the  8-inch  and  9y2-inch. 

The  eight 'inch  Air  Pump.— Figure  2  shows  the 
8-iiich  air  pump  in  its  upward  stroke.  (Figure  3 
shows  the  down  stroke.)  10  is  the  steam  piston 
and  rod ;  11  the  air  piston ;  and  piston  valves  7, 
piston  23,  reversing  slide  valve  16,  reversing  rod 
1^  and  reversing  plate  18  constitute  the  valve  gear 
of  the  pump.  Valves  30  and  32  are  the  discharge 
air  valves,  and  33  and  31  are  the  receiving  air 
valves. 

In  service  the  pump  governor  is  attached  at  x 
and  has  a  suitable  pipe  connection  with  the  steam 
supply.  Steam  enters  chamber  m  and  port  h, 
always  uniting  chambers  m  and  e,  conducts  steam 
from  the  former  to  the  latter,  which  contains  the 
reversing  valve. 

When  reversing  slide  valve  16  is  in  the  T30sition 
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shown,  steam  passes  from  chamber  m,  through  port 
h,  into  chamber  e,  and  thence  through  port  a  into 
chamber  d  above  reversing  piston  23.    The  same 
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steam  pressure  now  acts  downward  upon  piston 
23  and  lower  jnston  valve  7,  and  upward  on  upper 
piston  valve  7 ;  but,  as  the  combined  areas  of  pis- 
ton 23  and  lower  piston  valve  7  are  greater  than 
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that  of  upper  piston  valve  7,  the  steam  forces  pis- 
ton 23  and  piston  valve  7  downward  to  the  position 
shown.   Steam  is  admitted  to  the  cylinder  through 


■i^~^A 


'  the  upper  ports  in  bushing  26,  raising  piston  10, 
wliile  the  exhaust  steam  above  iiiston  10  passes 
(Itrough  the  upper  ports  in  bushing  25,  thence 
through  port  /,  /,  shown  by  dotted  lines,  into  cham- 
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ber  g^  and  out  at  y,  through  a  suitable  pipe,  to 
the  smoke  arch,  where  it  is  discharged  to  the 
atmosphere. 

When  piston  10  has  nearly  completed  its  upward 
stroke,  reversing  plate  18  engages  shoulder  n  and 
raises  reversing  slide  valve  16  to  its  uppermost 
position,  in  which  port  a  is  closed  and,  as  the  cav- 
ity in  the  valve  connects  ports  b  and  c,  the  steam 
above  piston  23  is  discharged  through  port  b,  the 
cavity  in  reversing  slide  valve  16,  port  c,  and  port 
/,  f,  into  chamber  g,  and  thence*  to  the  atmosphere 
through  the  exhaust  pipe  at  y. 

There  being  now  no  pressure  in  chamber  d  to 
act  downward  upon  piston  23,  the  upward  force 
upon  large  piston  valve  7  overbalances  the  down- 
ward force  upon  smaller  piston  valve  7  and  both 
are  raised  so  as  to  close  the  upper  ports  and 
uncover  the  lower  ports  in  both  bushings  25  and 
26.  Steam  from  chamber  m  is  admitted  through 
the  lower  ports  of  bushing  25  into  the  chamber 
above  piston  10,  forcing  it  down,  and  the  steam 
below  the  piston  is  discharged  through  the  lower 
ports  in  bushing  26  and  the  passage  f%  f,  into 
chamber  g,  and  out  through  the  exhaust  pipe  at  y. 

When  piston  10  has  nearly  completed  its  down- 
ward stroke,  the  lower  face  of  reversing  plate 
18  engages  the  button  at  the  end  of  reversing  rod 
17,  drawing  the  reversing  slide  valve  down  to  the 
position  shown,  and  the  motion  of  the  pump  is 
again  reversed. 

During  the  upward  stroke  of  the  pump  the  air 
above  piston  11  is  compressed   and  discharged 
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through  port  p  into  the  space  between  receiving 
valve  31  and  discharge  valve  30,  forcing  the  latter 
from  its  seat  and  flowing  through  chamber  t  and 
port  r  into  chamber  s,  and  out  at  z  to  the  main 
reservoir.  The  main-reservoir  pressure  in  cham- 
W  s  holds  lower  discharge  valve  32  upon  its  seat 
during  the  upward  stroke  of  the  pump,  and  the 
tendency  toward  a  vacuum  below  piston  11  allows 
receiving  valve  33  to  be  forced  from  its  seat  by 
atmospheric  pressure,  which  then  enters  into  the 
lower  part  of  the  air  cylinder.  In  the  downward 
stroke  of  the  pump  the  conditions  are  reversed; 
receiving  valve  31  is  lifted  to  fill  the  chamber  above 
piston  11  as  it  descends,  and  the  air  compressed 
below  the  piston  forces  discharge  valve  32  from  its 
seat  and  flows  through  chamber  s  and  the  pipe  con- 
nected at  z  to  the  main  reservoir. 

Kecommendations  concerning  the  care  of  the 
9yo-inch  pump  apply  also  to  the  8-inch  pump. 

The  9y2-Inch  Pump  (Westinghouse).— The  8- 
mch  pump  was  designed  to  run  at  a  moderate 
si)eed  and  against  an  air  pressure  of  about  90 
l»ounds,  but  as  the  number  of  air-braked  cars  in 
the  trains  and  the  trains  themselves  increased  in 
length,  it  became  apparent  that  a  larger  pump  was 
needed.  Therefore  the  9i/>-inch  pump  was 
"l)rought  out,"  and,  owing  to  its  superior  capacity 
and  construction,  is  rapidly  displacing  the  8-inch 
for  everv  class  of  service. 

The  Steam  Cylinder.— As  with  the  8-inch  pump, 
tlif  steam  supply  pipe  is  connected  to  the  steam 
^'ylinder  x,  and  the  exhaust  pipe  at  y.     Figure  4 
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shows  the  pump  about  to  make  the  up  stroke ;  we 
will  now  suppose  the  steam  supply  is  turned  on, 
steam  entering  at  x  (Fig.  5)  passes  op  through 


passage  a  into  chamber  a,  thence  down  throng"-!*- 
the  passage  h,  h ,  h",  to  the  under  side  of  pistoU- 
65,  forcing  it  upward      But  when  the  up  stroke 


THE  AIB  PUMP. 


nearly  completed  and  before  it  strikes  the  top 
ad,  the  top  of  the  reversing  olate  69  strikes  the 


shoulder  /  on  the  reversing  rod  71,  pushing  it 
"i'ln-ijiti  together  with  \ahe  72  to  whidi  it  is 
'f'liiifi'ic'd      ihe  position  oi    \  xl\e  72  before  it 
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is    pushed    upward    is    shown    in    the    Fig.    8, 
where  it  will  be  clearly  seen  that  all  the  steam 
ports    to   this    chamber    are    closed   except   the 
passage  e,  which  is  the  steam  supply  port  and 
is  always  open;    but  as  the  valve  72  has  now 
been  pushed  up  so  as  to  clear  the  passage  g, 
steam  flows  through  it  (refer  to  Figures  5  and  7) 
into  the  space  d  at  the  right  of  the  main  steam 
valve  77,  which  together  with  the  pressure  con- 
stantly against  the  inside  of  piston  79  (as  the  space 
is  always  open  to  the  exhaust  and  no  pressure  can 
accumulate  there),  piston  77  and  79  are  forced  to 
the  left,  carrying  the  slide  valve  83  with  them. 
This  will  allow  the  steam  in  the  lower  end  of  the 
cylinder  to  escape  through  the  passage  V  b'  b 
(through  which  it  entered)  to  the  under  side  or 
cavity  of  the  valve  83,  thence  through  the  exhaust 
port  d  df  df'  to  the  exhaust  pipe  connected  at  y# 
Simultaneously  with  the  exhaust  or  release  of  the 
steam  in  the  lower  part  of  the  cylinder,  steam  from 
the  chamber  a  is  admitted  by  the  same  movement 
ofl  the  valve  83,  into  passage  (/  c'  to  the  top  of  65, 
forcing  it  downward.    But  as  was  the  case  with 
the  up  stroke  when  the  downward  stroke  is  nearly 
completed  and  before  it  strikes  the  bottom  head, 
the  lower  side  of  the  reversing  plate  69  strikes 
the  button  on  the  lower  end  of  the  reversing  rod 
71  and  pulls  the  reversing  rod  and  valve  72  down- 
ward to  the  position  shown  in  Figure  8.     This 
movement  of  the  reversing  valve  shuts  off  the  . 
steam  pressure  to  space  d  by  closing  the  port  g^ 
and  opening  the  e"ihaust  port  Ifi  of  space  d,  thus 
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the  pressure  contained  there  escapes  through  the 
cavity  of  valve  72  into  port  /,  thence  to  the  pump 
axhaust.  The  pressure  now  no  longer  being  main- 
tained in  space  d,  the  area  of  the  piston  77  being 
larger  than  that  of  the  piston  79,  the  steam  pres- 
sure in  chamber  a  moves  them,  together  with  the 
valve  83,  to  the  right  again  to  the  position  shovm 
in  Figure  4,  when  the  same  action  of  the  piston 
65  wiU  occur  as  already  explained  for  the  upward 
stroke. 

The  914-inch  pump  is  provided  with  two  drain 
cocks,  105  located  in  the  steam  passages  b"  and  a, 
for  the  purpose  of  allowing  the  steam  that  con- 
denses to  water,  when  the  pump  is  first  started, 
to  escape.  These  should  always  be  opened  when 
the  pump  is  started  and  left  open  until  the  pump 
is  thoroughly  warm,  when  they  should  be  closed. 
On  account  of  it  being  apparent  for  reasons 
already  stated,  that  the  9i/^-inch  pump  will  in  time 
supersede  the  8-inch,  it  was  thought  best  to  give  a 
ffiore  detailed  description  of  it  than  was  necessary 
/or  the  latter. 

In  the  9l^-inch  pump  all  the  valve  gear,  except 

the  reversing  rod  71,  is  contained  within  the  upper 

steam  cylinder  head.    This  is  considered  a  great 

advantage  over  the  8-inch  pump,  for  when  the . 

valve  gear  gets  out  of  order  a  new  head  is  simply 

substituted  for  the  defective  one,  which  requires 

but  a  few  minutes  to  do ;  with  the  old  8-inch  pump 

X\'(^  whole  upper  cylinder  had  to  be  taken  off,  or 

the  engine  delayed  until  the  repair  was  made. 

For  convenience  of  study  an  outside  elevation 
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view  of  the  main  valve  bushing  75  is  ^ven,  sh'o" 
ing  the  bushing  removed  horn  the  steani  cylind 
head  (Figure  7),  in  addition  to  the  longitudinal 
Figure  6  and  transverse  section  in  Figure  4.  Ti 
ports  6  and  c  are  the  steam  ports  for  the  8li( 
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valve  83,  and  are  the  same  ports  marked  b  and 
in  Figure  (i  wlii<;h  pass  through  the  busliing.  Tl 
poi't  d  is  tlie  exliaust  port  for  the  valve  83,  and 
also  shown  in  both  Figures  7  and  4.  The  groo' 
f  in  Figure  7,  it  will  be  seen,  connects  with  ti 
exhaust  i)ort  d.   Groove  /*  and  g  in  Figure  6,  whi' 
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open  into  the  space  d  between  the  piston  77  and 
the  cylinder  head  84,  are  for  the  purpose  of  letting 
steam  in  and  out  of  this  space  to*  move  piston  77, 
^hieh  in  turn  moves  the  slide  valve  83.    g  being 
the  groove  through  which  the  steam  enters,  and  h 
through  which  it  exhausts.    The  dotted  lines  t  rep- 
resent a  small  hole  or  passage-way  drilled  length- 
wise through  the  bushing  from  the  exhaust  port 
groove  /  and  extending  into  the  main  valve  head 
85  (not  shown)  opening  into  the  chamber  e.    Fig- 
ure 4  establishes  a  constant  communication  be- 
tween it  and  the  atmosphere,  thus  preventing  any 
pressure  that  might  leak  past  the  packing  rings 
of  piston  79,  from  accumulation  there,  which  would 
prevent  the  main  valve  76  from  taking  the  stroke 
to  the  left.    The  small  hole  indicated  by  e  at  the 
top  of  the  bushing  Figure  6  connects  with  the 
passaore  e'  in  Figure  7  and  provides  the  means  of 
maintaining  a  constant  steam  pressure  in  chamber 
(\  where  the  reversing  valve  72  works,  and  supply- 
ing it  with  steam  to  work  the  main  valve  76. 

The  main  valve  76  consists  of  two  pistons,  77 

lAMiig  a  large  one,  while  the  one  79  is  considerably 

smaller.    These  pistons  are  connected  together  by 

the  i)iston  rod  81;  and  the  slide  vaLve  83  fits  be- 

twoi^n  two  shoulders  of  this  piston  rod,  therefore 

whenever  tlie  pistons  are  moved  by  the  action  ot 

the  reversing  valve  72,  the  slide  valve  83  is  carried 

aion^^  which  results  in  steam  being  admitted  and 

rnleased  alternately  in  both  ends  of  the  ])unip  cyl- 

iufl«M-  61.     The  slide  valve  So  is  the  ordinary  type 

of  D  valve  similar  to  the  slide  valve  of  a  loconio- 
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tive.  A  small  port  o  will  be  noticed  leading  do 
from  the  cap  nut  74  in  Figure  7  and  appear 
in  the  illustration  to  end  with  the  limit  of  the  r 
but  this  is  not  the  fact ;  it  connects  with  a  groi 
running  around  the  outside  of  the  top  of  revers 
valve  bushing  73.  From  this,  another  groove  e 
nects  it  by  a  small  port  with  the  upper  end  of 


steam  cylinder.  (Also  not  shown.)  By  this  mei 
the  upper  end  of  the  steam  cylinder  and  the  sa 
space  above  the  end  of  the  reversing  valve  st 
71  are  always  connected.  This  is  for  two  reaso 
(1)  to  equalize  the  pressure  above  and  below 
rod  71  so  that,  with  the  pump  at  work,  the  rev€ 
ing  valve  and  rod  will  not  move  except  when 
latter  is  operated  by  the  reversing  valve  plate 
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(2)  the  steam  carries  lubrication  to  the  stem  where 
it  works  in  the  cap. 

The  Air  Cylinder.— The  construction  and  action 
of  the  air  cylinder  of  the  9i/^-inch  pump  is  iden- 
tically the  same  as  explained  for  the  8-inch  pump, 
except  that  the  receiving  valves  are  on  the  opposite 
side  of  the  cylinder  to  the  discharge  valves,  and 
there  is  but  one  air  inlet  w,  through  which  both 
ends  of  the  cylinder  draw  their  air ;  as  passage  F 
extends  the  length  of  the  cylinder  connecting  both 
receiving  valves.    The  discharge  valves  appear  to 
the  right  in  the  illustration,  the  passage  G  connect- 
ing them  as  passage  F  does  the  receiving  valves. 
The  discharge  pipe  to  main  reservoir  being  con- 
nected at  Z,  which  opens  into  passage  G.    (Fig.  5.) 
The  Ufts  of  the  air  valve  are  all  the  same,  the 
two  top  valves  being  regulated  by  the  distance  the 
nuts  89  are  screwed  down,  and  the  two  bottom 
calves  are  regulated  by  the  distance  the  bushings 
"^^  that  contain  them  are  screwed  up.     The  nuts 
and  bushings  are  screwed  up  tight,  to  prevent 
leakage.    The  lift  is  given  by  filing  off  the  top  of 
air  valve.  '  , 

AVr-  York  No.  2  Duplex  Pt^mp.— This  pump 
(Figure  9)  is  duplex  (or  double),  as  its  name  indi- 
cates. The  piston  on  either  cylinder  reverses  the 
valve  motion  of  the  other  cylinder. 

There  are  three  sizes  of  duplex  pumps.  No.  1- 

Xo.  2  and  Xo.  5,  but  as  thev  are  the  same  in  con- 

struction  and  action,  a  description  of  one  suffices 

for  all    three.     The  steam   cylinders  are  placed 

u;i<leriieatli  the  air  cylinders  instead  of  above,  as 
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ing  rods  7  and  8  and  are  drawn  up  and  down  in  th 
bushings  16  and  17  by  reversing  plates  20  comin 
in  contact  with  the  button  a  and  shoulder  h  on  th 
reversing  rods. 

The  cap  nuts  15  screw  into  the  lower  head  an( 
secure  the  bushings  16  and  17  more  firmly  in  place 
The  cap  nuts  15  are  bored  hollow  so  as  to  act  a 
guides  for  the  lower  ends  of  the  reversing  rods 
A  hole  c  is  bored  through  the  lower  end  of  th 
reversing  rods  so  as  to  give  an  outlet  into  th 
cylinder  for  any  steam  that  might  leak  past  th 
rod  ends  into  the  space  d,  in  the  cap  nuts  an 
balance  the  pressure  on  ends  of  rod.  There  ai 
six  air  valves  in  the  air  end  of  the  pump,  an 
each  should  have  its  proper  lift.  The  air  inlet  c 
receiving  valve  9  and  10,  and  intermediate  valve 
11  and  12  are  located  between  the  two  air  cylii 
ders;  the  final  discharge  valves  13  and  14  are  1 
the  left  of  the  high  pressure  cylinder.  53  are  tk 
air  cylinder  oil  cups.  54  is  a  drain  cock  to  can: 
away  the  condensation  that  accumulates  in  tt 
lower  head  when  the  pump  is  first  started  an 
before  it  is  warmed  up. 

Pumps  are  provided  with  steam  and  exhaut 
opening  on  both  sides  of  the  pump  (one  bein 
closed  with  a  plug)  so  that  they  can  be  placed  o 
either  the  right  or  left  side  of  the  locomotive  b 
simply  changing  the  plugs. 

The  Steam  End.— The  steam  cylinders  and  low€ 
heads  containing  the  valve  motion  of  the  duple 
pump  are  generally  referred  to  as  the  steam  en 
of  the  pump,  both  upper  cylinders  being  spoken  ( 
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as  the  air  end.    They  will  be  treated  under  these 
heads. 

When  steam  enters  the  pump  through  the  pipe 
56,  it  fills  the  slide  valve  chamber  a,  through  the 
port  6,  and  the  slide  valve  chauiber  b  by  the  steam 
passing  through  the  passage  19  (shown  by  lines 
dotted)  with  port  e\  In  those  places  steam  is  con- 
stant except  when  shut  off  at  the  globe  valve  by 
hand  or  by  the  governor ;  passage  19  is  in  reality 
a  part  of  the  valve  chests,  it  merely  provides  a 
means  of  conveying  the  steam  to  the  slide  valve  6. 
The  position  of  the  pistons  shown  in  the  illustra- 
tion are  as  they  appear  when  working,  not  as  they 
are  when  steam  is  first  turned  on  after  a  period  of 
rest ;  as  in  this  case  both  pistons  almost  invariably 
are  at  the  bottom  of  the  cylinders,  having  settled 
there  by  gravity.    But  in  order  to  make  the  de- 
scription of  its  action  less  complicated,  and  'there- 
fore more  easily  comprehended,  we  will  presume 
that  the  pistons  are  in  the  positions  shown  when 
steam  is  first  turned  on.  Having  already  described 
the  flow  of  steam  into  the  steam  chest,  we  will 
DOW  explain  the  movement  of  the  pistons   and 
without  first  referring  to  the  illustration  let  us 
suppose  that  both  pistons  21-22  have  gravitated 
to  the  bottom.    This  also  permits  both  steam  slide 
valves  5  and  6  to  be  at  the  bottom  of  bushings, 
consequently  the  upper  steam  passages  must  be 
open.    Steam  will  flow  through  port  23  in  on  top 
of  piston  22 ;  simultaneously  with  this,  steam  will 
flow  through  port  26  to  the  under  side  of  piston 
21,  causing  it  to  make  the  ui)ward  stroke.    Just 
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before  it  completes  its  stroke  the  tappet  plate  2< 
engages  with  the  button  a  on  end  of  valve  sten 
which  lifts  valve  6  upward,  bringing  the  cavity  o 
the  valve  to  open  port  23  with  the  exhaust  port  c 
permitting  steam  that  passed  to  the  top  of  pisto: 
22  to  be  exhausted  to  the  atmosphere,  at  the  sam 
time  opening  port  27  to  under  side  of  piston  2^ 
causing  it  to  rise.  Just  before  piston  22  complete 
its  stroke  the  tappet  plate  20  engages  with  the  bu' 
tons  a  on  its  valve  stem  7,  lifting  valve  5  upwar 
as  shown  in  Figure  9,  bringing  the  cavity  of  tb 
valve  to  open  port  26  with  the  exhaust  port  d,  pei 
mitting  steam  that  passed  to  the  bottom  of  pista 
21  to  be  exhausted  to  the  atmosphere,  at  the  sane 
time  permitting  steam  to  pass  through  port  28  1 
upper  side  of  piston  21,  causing  it  to  descen- 
Just  before  it  completes  its  stroke  the  tappet  pla" 
20  engages  the  shoulder  h  on  valve  stem  8,  an 
pushes  it  down,  which  carries  with  it  slide  val"« 
6,  which  opens  passage  27  to  the  exhaust  port 
(through  cavity  of  the  valve)  thus  permitting  tfe 
pressure  below  piston  22  to  escape  to  the  atmo 
pliere.  The  same  down  movement  of  valve  6  a 
lows  steam  from  chamber  b  to  feed  into  cylind^ 
1  above  piston  22,  driving  it  down.  Just  before  : 
reaches  the  bottom  the  reversing  plate  20  strike 
the  shoulder  h  on  the  valve  stem  7  and  pushes  : 
down,  carrying  with  it  slide  valve  5,  which  open 
passage  28  to  the  exhaust  port  d  (through  cavit 
of  valve)  thus  permitting  the  pressure  above  pi^ 
ton  21  to  escape  to  the  atmosphere.  This  sam 
movement  of  valve  5  allows  steam  from  chambe 
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A  to  again  feed  into  cylinder  2  below  pistoli  21, 

which  forces  it  upward  for  a  second  revolution. 

This  completes  a  full  up  and  dowii  stroke  of  both 
pistons.  It  will  now  be  readily  understood  that 
the  valve  and  action  of  the  cylinder  on  one  side 
control  the  supply  of  steam  to  the  opposite  side. 
First  the  right  piston  goes  up  and  waits  at  the 
top  of  the  cylinder  till  the  left  one  follows  and 
completes  the  up  stroke,  then  the  right  piston 
starts  down,  while  the  left  piston  waits  until  the 
I'ight  completes  its  stroke,  when  the  left  one  fol- 
lows, first  one  waiting  for  the  other.  Thus  the 
two  pistons  do  not  start  to  make  a  stroke  at  the 
same  time  from  opposite  directions,  but  bo^h  move 
in  the  same  direction  ,*  first  one  then  the  other,  but 
never  both  moving  at  the  same  time. 

The  drain  cock  54  should  always  be  opened  be- 
fore starting  the  pump  to  work,  and  left  open  until 
tliepump  has  wanned  up  and  condensation  ceased. 

The  Air  End.— As  has  already  been  explained, 
the  air  pistons  in  the  air  cylinder  are  attached  to 
tlie  same  piston  rods  18  as  the  steam  pistons; 
therefore  with  every  up  and  down  movement  of 
the  steam  piston,  the  air  pistons  are  carried  with 
them. 

Vah'es  9  and  10  are  receiving  valves  for  cylin- 
^l^r  2.  Valves  11  and  12  are  receiving  valves  for 
^vliiider  1  and  also  act  as  discharge  valves  for  cyl- 
iiKler  2.  Valves  13  and  14  are  final  discharge 
valvos  for  cvlinder  1. 

0/)p/7///oH.— Each  piston  waits  until  the  other 
piston  conii)letes  its  stroke  before  making  its  re- 
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before  it  completes  its  stroke  the  tappet  plate  i 
engages  with  the  button  a  on  end  of  valve  ste 
which  lifts  valve  6  upward,  bringing  the  cavity  < 
the  valve  to  open  port  23  with  the  exhaust  port 
permitting  steam  that  passed  to  the  top  of  piste 
22  to  be  exhausted  to  the  atmosphere,  at  the  san 
time  opening  port  27  to  under  side  of  piston  2 
causing  it  to  rise.  Just  before  piston  22  complet« 
its  stroke  the  tappet  plate  20  engages  with  the  bu 
tons  a  on  its  valve  stem  7,  lifting  valve  5  upwai 
as  shown  in  Figure  9,  bringing  the  cavity  of  tl 
valve  to  open  port  26  with  the  exhaust  port  d,  pe 
mitting  steam  that  passed  to  the  bottom  of  piste 
21  to  be  exhausted  to  the  atmosphere,  at  the  san 
time  permitting  steam  to  pass  through  port  28  1 
upper  side  of  piston  21,  causing  it  to  descen 
Just  before  it  completes  its  stroke  the  tappet  pla 
20  engages  the  shoulder  h  on  valve  stem  8,  ar 
pushes  it  down,  which  carries  with  it  slide  vah 
6,  which  opens  passage  27  to  the  exhaust  port 
(through  cavity  of  the  valve)  thus  permitting  tl 
pressure  below  piston  22  to  escape  to  the  atmo 
phere.  The  same  down  movement  of  valve  6  a 
lows  steam  from  chamber  b  to  feed  into  cylindt 
1  above  piston  22,  driving  it  down.  Just  before 
reaches  the  bottom  the  reversing  plate  20  strib 
the  shoulder  h  on  the  valve  stem  7  and  pushes 
down,  carrying  with  it  slide  valve  5,  which  opei 
passage  28  to  the  exhaust  port  d  (through  cavi^ 
of  valve)  thus  permitting  the  pressure  above  pi 
ton  21  to  escape  to  the  atmosphere.  This  sail 
movement  of  valve  5  allows  steam  from  chamb 
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A  to  again  feed  into  cylinder  2  below  pistoli  21, 

which  forces  it  upward  for  a  second  revolution. 

This  completes  a  full  up  and  dowii  stroke  of  both 
pistons.  It  will  now  be  readily  understood  that 
the  valve  and  action  of  the  cylinder  on  one  side 
control  the  supply  of  steam  to  the  opposite  side. 
First  the  right  piston  goes  up  and  waits  at  the 
top  of  the  cylinder  till  the  left  one  follows  and 
completes  the  up  stroke,  then  the  right  piston 
starts  down,  while  the  left  piston  waits  until  the 
I'ight  completes  its  stroke,  when  the  left  one  fol- 
lows, first  one  waiting  for  the  other.  Thus  the 
two  pistons  do  not  start  to  make  a  stroke  at  the 
same  time  from  opposite  directions,  but  both  move 
in  the  same  direction  ,*  first  one  then  the  other,  but 
never  both  moving  at  the  same  time. 

The  drain  cock  54  should  always  be  opened  be-^ 
fore  starting  the  pump  to  work,  and  left  open  until 
tliepump  has  warmed  up  and  condensation  ceased. 

Thtt  Air  End.— As  has  already  been  explained, 
the  air  pistons  in  the  air  cylinder  are  attached  to 
the  same  piston  rods  18  as  the  steam  ijistons; 
therefore  with  every  up  and  down  movement  of 
the  steam  piston,  the  air  pistons  are  carried  with 
them. 

Valves  9  and  10  are  receiving  valves  for  cylin- 
'l^r  -.  Valves  11  and  12  are  receiving  valves  for 
^vliiuler  1  and  also  act  as  discharge  valves  for  cyl- 
inder '2.  Valves  13  and  14  are  final  discharge 
Valves  for  cvlinder  1. 

Operation.  — VjRc^h  piston  waits  until  the  other 
piston  comi)letes  its  stroke  before  making  its  re- 
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turn*stroke.  Piston  32  makes  the  up  stroke  first; 
as  it  does  so  it  compresses  the  air  ahead  of  it  and 
leaves  a  vacuum  behind  it  in  cylinder  No.  2,  and 
the  pressure  of  the  atmosphere  on  the  outside 
raises  valve  10,  filling  the  space  in  the  cylinder 
behind  the  moving  piston  with  air  at  atmospheric 
pressure.  "When  piston  32  completes  its  stroke 
it  waits  for  piston  31  to  make  a  stroke.  As  piston 
31  moves  upward  it  compresses  the  air  ahead  of 
it  and  makes  a  vacuum  behind  it  in  cylinder  1.  The 
pressure  of  the  atmosphere  raises  valves  10  and 
12  and  the  air  rushes  in  behind  piston  31  to  fill  this 
vacuum.  Now  both  pistons  are  at  the  extreme 
upper  end  of  their  cylinders  and  both  are  filled 
with  air  at  atmospheric  pressure.  Cylinder  2  has 
double  the  volume  of  cylinder  1. 

Piston  32  commences  its  down  stroke,  valve 
10  is  held  on  its  seat.  The  air  in  cylinder  2, 
under  the  piston,  is  compressed ;  this  raises  valve 
12  and  allows  the  air  to  discharge  from  cyl- 
inder 2  to  cylinder  1,  underneath  piston  3L 
At  the  same  time  that  cylinder  2  is  discharg- 
ing its  contents  to  cylinder  1,  a  vacuum  is 
forming  behind  piston  32,  which  fills  the  upper 
end  of  cylinder  2  with  free  air  through  valve 
9.  After  discharging  the  air  that  was  in 
cylinder  2  into  cylinder  1,  and  after  complet- 
ing its  stroke,  piston  32  waits  for  piston  31  to 
make  its  downward  stroke.  The  combined  con- 
tents of  cylinders  1  and  2  are  contained  in  cylinder 
1  imder  piston  31,  and  as  piston  31  commences  its 
downward  stroke,  valve  12  seats,  discharge  valve 
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14  lifts  and  the  air  is  discharged  through  passage 
E  and  pipe  leading  to  main  reservoir.  While  pis- 
ton 31  is  compressing  the  air  from  the  lower  end 
of  cylinder  1,  to  the  main  reservoir,  the  ijpper  end 
of  cylinder  1  fills  with  free  air  through  valves  9 
and  11.  After  piston  31  completes  its  down  stroke 
piston  32  compresses  the  free  air  in  cylinder  2 
through  valve  11  into  cylinder  1,  and  after  com- 
pleting its  stroke,  piston  32  waits  for  piston  31, 
and  as  piston  31  commences  its  upward  stroke, 
valve  11  seats,  discharge  valve  13  lifts,  and  the  air 
is  discharged  through  same  passage  e  and  pipe  to 
main  reservoir. 

At  each  stroke  of  the  pistons  each  cylinder  fills 
with  free  air;  at  each  stroke  of  piston  32  air  is 
discharged  fy om  cylinder  2  to  cylinder  1  to  a  pres- 
sure of  about  40  lbs.,  and  from  there  to  the  main 
reservoir.  Since  cylinder  2  is  twice  as  large  in 
volume  as  cylinder  1,  each  complete  stroke  of  both 
pistons  handles  three  measures  of  air  with  two 
measures  of  steam. 

The  cocks  53  are  for  oiling  the  air  cylinders. 
Each  air  cylinder  should  be  given  a  tablespoonful 
of  oil  before  starting  the  pump  prior  to  making  a 
trip  on  the  road.  Valve  oil  is  best  to  use  in  the 
air  cvlinder. 

Air  Cylinder  Oil  Cups.— The  heavy  duty  im- 
}K)sed  on  the  air  pump  in  furnishing  compressed 
air  at  high  pressure  for  modern  passenger  trains, 
aii'l  in  much  larger  volume  than  formerly,  for  long 
frf'iirht  trains,  makes  it  necessary,  to  insure  per- 
l»'Ct  lubrication  while  the  pump  is  working,  to  use 
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turn* stroke.  Piston  32  makes  the  up  stroke  first; 
as  it  does  so  it  compresses  the  air  ahead  of  it  and 
leaves  a  vacuum  behind  it  in  cylinder  No.  2,  and 
the  pressure  of  the  atmosphere  on  the  outside 
raises  valve  10,  filling  the  space  in  the  cylinder 
behind  the  moving  piston  with  air  at  atmospheric 
pressure.  When  piston  32  completes  its  stroke 
it  waits  for  piston  31  to  make  a  stroke.  As  piston 
31  moves  upward  it  compresses  the  air  ahead  of 
it  and  makes  a  vacuum  behind  it  in  cylinder  1.  The 
pressure  of  the  atmosphere  raises  valves  10  and 
12  and  the  air  rushes  in  behind  piston  31  to  fill  this 
vacuum.  Now  both  pistons  are  at  the  extreme 
upper  end  of  their  cylinders  and  both  are  filled 
with  air  at  atmospheric  pressure.  Cylinder  2  has 
double  the  volume  of  cylinder  1. 

Piston  32  commences  its  down  stroke,  valve 
10  is  held  on  its  seat.  The  air  in  cylinder  2, 
under  the  piston,  is  compressed ;  this  raises  valve 
12  and  allows  the  air  to  discharge  from  cyl- 
inder 2  to  cylinder  1,  underneath  piston  3L 
At  the  same  time  that  cylinder  2  is  discharg- 
ing its  contents  to  cylinder  1,  a  vacuum  is 
forming  behind  piston  32,  which  fills  the  upper 
end  of  cylinder  2  with  free  air  through  valve 
9.  After  discharging  the  air  that  was  in 
cylinder  2  into  cylinder  1,  and  after  complet- 
ing its  stroke,  piston  32  waits  for  piston  31  to 
make  its  downward  stroke.  The  combined  con- 
tents of  cylinders  1  and  2  are  contained  in  cylinder 
1  imder  piston  31,  and  as  piston  31  commences  its 
downward  stroke,  valve  12  seats,  discharge  valve 
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14  lifts  and  the  air  is  discharged  through  passage 
E  and  pipe  leadifig  to  main  reservoir.  While  pis- 
ton 31  is  compressing  the  air  from  the  lower  end 
of  cylinder  1,  to  the  main  reservoir,  the  ijpper  end 
of  cylinder  1  fills  with  free  air  through  valves  9 
and  11.  After  piston  31  completes  its  down  stroke 
piston  32  compresses  the  free  air  in  cylinder  2 
through  valve  11  into  cylinder  1,  and  after  com- 
pleting its  stroke,  piston  32  waits  for  piston  31, 
and  as  piston  31  commences  its  upward  stroke, 
valve  11  seats,  discharge  valve  13  lifts,  and  the  air 
is  discharged  through  same  passage  e  and  pipe  to 
main  reservoir. 

At  each  stroke  of  the  pistons  each  cylinder  fills 
with  free  air;  at  each  stroke  of  piston  32  air  is 
discharged  f y om  cylinder  2  to  cylinder  1  to  a  pres- 
sure of  about  40  lbs.,  and  from  there  to  the  main 
reservoir.  Since  cylinder  2  is  twice  as  large  in 
volume  as  cylinder  1,  each  complete  stroke  of  both 
pistons  handles  three  measures  of  air  with  two 
measures  of  steam. 

The  cocks  53  are  for  oiling  the  air  cylinders. 
Each  air  cylinder  should  be  given  a  tablespoonful 
of  oil  before  starting  the  pump  prior  to  making  a 
trip  on  the  road.  Valve  oil  is  best  to  use  in  the 
air  cylinder. 

Air  Cylinder  Oil  Cups.—ThQ  heavy  duty  im- 
IK).sed  on  the  air  pump  in  furnishing  compressed 
air  at  high  pressure  for  modern  passenger  trains, 
an«l  in  much  larger  volume  than  formerly,  for  long 
fifio^lit  trains,  makes  it  necessary,  to  insure  per- 
h^cA  lubrication  while  the  pump  is  working,  to  use 
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a  reliable  automatic  device  that  will  lubricate  the 
air  cylinders  at  an  even  rate. 

These  automatic  oil  cups  Figures  10  and  11  sup- 

AUTOMATIC  AIR  CYLINDER  OIL   CUPS 

WESTINQHOUSE 


ply  oil  to  the  air  cylinders  only  when  the  air  pump 
is  working,  so  that  although  they  perform  the 
service  required  of  them  effectively,  they  also  per- 
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a  it  with  a  maximum  economy  in  the  use  of  oil. 
ir  use  will  double  the  life  of  the  air  cylinders, 
cing  rings  and  piston  rod  packing,  as  well  as 
■ent  hot  pumps  and  the  annoyance  caused  by 
accumulation  of  gum  in  other  x>arts  of  the 
ine  equipment,  due  to  the  imperfect,  wasteful 

Curled  h*ir 

FIG,  1 


iinovGii  hibncation  of  the  air  cylinders  bere- 
!■(■  in  vogue. 

'iii'-f/  Hair  St latHcr.— Figure  1:2,  This  device 
_'ry  simple  ;  tlie  casing  is  loosely  filled  with  the 
■  best   of  curled  hair,  oiled,  and  as  the  air 
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passes  to  pump  the  dust  and  dirt  in  it  adt 
to  the  oiled  hair  and  the  air  is  admitted  to  p 
pure.  All  that  is  necessary  to  keep  this  in  j 
working  order  is  to  remove  the  hair  about  e 
two  weeks,  wash  it  in  kerosene  and  then  apj 
small  amount  of  valve  oil  and  return  to  cai 
The  air  pump  has  to  compress  a  vast  amour 
air  on  our  trains  of  to-day,  and  this  air  is  di 
from  very  dusty  and  dirty  surroundings  an 
it  is  drawn  into  the  air  cylinder  for  compres 
it  absorbs  the  lubrication,  thus  causing  the  j 
to  wear  more  rapidly.  A  good  strainer  will 
long  the  life  of  the  air  cylinder. 


NOTE: — Descriptions  of  and  instructions  for  manipulati 
Modem  Westinghouse  Air  Pumps  (Compound),  will  be  fou 
\h.e  Appendix  hereto. 


CHAPTER   IV. 

THE  AIR  PUMP  GOVERNOR. 

The  air  pump  governor  (plates  F  7  and  Q  7  Ap- 
pendix) is  a  device  by  which  the  steam  supply 
to  the  air  pump  is  automatically  stopped  when  a 
sufficient  amount  of  air  pressure  has  been  ob- 
tained ;  it  also  automatically  starts  the  pump  again 
when  the  air  pressure  has  been  reduced  below 
the  desired  amount. 

Operation.— All  the  steam  from  the  boiler  to  the 
pump  must  pass  through  the  bottom  of  the  gov- 
ernor containing  the  steam  valve.  This  valve  is 
closed  by  a  piston  operated  upon  by  air  pressure 
above  it.  When  there  is  no  air  pressure  above 
the  piston,  it  is  held  open  by  a  combined  action  of 
the  spring  below  it  and  by  boiler  pressure  below 
the  steam  valve.  As  the  boiler  pressure  and  spring 
act  constantly,  it  is  only  necessary  to  see  how  the 
air  pressure  is  admitted  to  and  taken  from  the 
top  of  the  piston,  to  understand  the  working  of 
the  governor.    See  Figure  13. 

The  top  of  the  governor  contains  a  thin  flex- 
ible diaphragm  42  holding  a  small  pin-valve  m 
which  regulates  the  port  leading  to  the  top  of  the 
piston  28.  The  diaphragm  42  is  held  firmly  at 
outside  edge  by  spring  casing  38.  The  diaphragm 
42  has  an  adjustable  spring  41  above  it  and  air 
pres:5 are  on  the  under  side  of  it.     The  center  of 
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ONE-INCH  PUMP  O 
FIG.  13 
WESTINOHOUSE   PUMP  dOVERNOR 
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it  is  free  to  move  up  and  down  as  conditions  may 
require.  With  the  F6  or  G6  form  of  engineer's 
valve,  having  a  feed  valve  attachment,  the  air 
connection  to  the  governor  at  a  is  from  the  main 
reservoir  pressure  and  spring  38  is  adjusted  by 
the  nuts  above  to  withstand  about  90  pounds  of 
air  pressure ;  where  the  air  Qonnection  is  from  the 
train  line  it  is  set  to  withstand  70  pounds  pressure 
under  the  diaphragm  in  chamber  b  before  it  raises 
and  opens  ttie  pin  valve  m,  letting  air  pressure 
uijon  the  piston  and  stopping  the  pump.  The  pis- 
ton 28  is  much  larger  than  the  steam  valve  26, 
therefore  70  or  90  pounds  of  air  can  easily  over- 
come 180  to  200  pounds  of  steam.  When,  from 
use  or  leakage,  the  air  pressure  drops  below  the 
required  amount,  the  spring  41  and  diaphragm 
42  closes  the  pin-valve  m  and  the  air  above  the 
l»iston  escaping,  through  port  c,  allows  the  steam 
valve  to  raise  and  admit  steam  to  start  the  puni]). 
iJelief  port  c  will  waste  a  small  amount  of  air 
when  the  required  j^ressure  is  maintained,  and 
will  start  the  pump  quickly  when  i)ressure  is  re- 
dur-ed.  If  port  c  is  clogged  from  any  cause  the 
air  above  piston  28  could  not  cseai)e,  thus  the 
puui])  would  remain  idle  a  c()nsideral)le  length 
of  time  and  lose  a  large  quantity  of  air  before 

.^-tartiiig. 

The  waste  pipe  connection  o7)  is  made  to  carry 
;r.vay  from  the  lower  side  of  })iston  28,  any  air 
jr#-ssiire  that  might  leak  through  the  packing  29 
Of  >t**ain  ])ressure  that  might  come  through  the 
:,,int    /   of  steam  valve  26.     The  position  in  the 
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casing  of  the  stud  35  is  shown  by  dotted  lines  at 
e;  a  cross  section  of  the  stud  35  and  nut  36  is 
also  shown. 

The  Improved  Westinghouse  and  New  York 
Governors.— The  Westinghouse  and  New  York 
governors  are  identical  in  action,  but  some  differ- 
ence exists  in  their  construction.  The  principal 
variances  of  the  two  are:  (1)  the  Westinghouse 
pin  valve  m  is  discarded  in  the  New  York  and  in 
its  place  the  diaphragm  13  acts  as  a  valve  on  the 
valve  seat  14  Figure  14.  (2)  the  relief  port  c  in 
the  Westinghouse  is  moved  to  the  side  of  the  cylin- 
der of  the  New  York.  (3)  the  piston  spring  of  the 
Westiik^house  is  discarded  in  the  New  York,  which 
depends  entirely  on  the  steam  pressure  to  raise 
the  steam  valve. 

''Old  Style"  Governor  (Westinghouse).— In 
Figure  15  is  shown  an  illustration  of  the  old  style 
Westinghouse  governor.  The  principle  of  oper- 
ation is  identically  the  same  as  explained  for  the 
Improved  and  New  York  governors,  except  that 
there  is  no  port  c  between  the  governor  piston  and 
the  pin- valve,  the  air  that  is  entrapped  above  the 
piston  by  the  closing  of  the  pin-valve,  is  supposed 
to  leak  down  past  the  packing  ring  24,  which  is 
purposely  made  to  fit  loose,  and  escape  through 
the  waste  pipe  stud  10. 

The  Improved  governor,  on  account  of  the  relii 
port  c,  enables  it  to  start  the  pump  much  moi 
promptly  than  the  old  one,  as  in  two  seconds 
the  pin-valve  closes  it  releases  suflScient  air  fn 
above  i)iston  28  to  enable  it  to  rise.    The  time 
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FIG.  14 
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WESTINQMOUSE  PUMP  QOVERNOR 
no.  16 
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quired  for  the  air  to  leak  down  past  the  packing 
ring  of  the  piston  5  in  the  old  governor  in  order 
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tlmt  the  ])ump  could  go  to  work,  varies  very  niudi, 
ilejiC'iiding  upon  the  fit  made  by  the  ])acking 
riri^  '24-. 
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itew  yoRK  duplex  oovernor 
FIG.  17 
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Duplex  Go t;er^or.— Sectional  views  of  both  the 
Westinghouse  and  New  York  duplex  governors 
are  given  in  Figures  16  and  17.  Compare  these 
with  the  ordinary  governor.  In  reality  a  duplex 
governor  is  nothing  more  than  two  ordinary  dia- 
phragm bodies  connected  to  one  steam-valve  body 
and  operating  in  exactly  the  same  way  as  the  ordi- 
nary governor.  But  as  one  is  usually  set  to  oper- 
ate at  a  higher  pressure  than  the  other  only  one 
of  the  diaphragms  acts  at  a  time.  A  cut  out  cock 
is  placed  in  the  pipe  leading  to  the  one  set  to  work 
at  the  lowest  pressure,  so  that  when  a  higher  pres- 
sure is  desired,  it  can  be  quickly  obtained  by  sim- 
ply dosing  the  cut  out  cock  in  the  pipe  leading 
to  the  low  pressure  governor  top.  The  pump  will 
continue  to  work  until  stopped  by  the  otl^ier  gov- 
ernor top.  This  duplex  arrangement  of  the  gov- 
ernor is  usually  used  in  connection  with  the  High- 
Speed  Brake  and  Special  Apparatus  for  Govern- 
ing Freight  Trains  on  grades ;  also  for  level  grade 
freight  trains,  enabling  high  excess  to  be  accumu- 
lated while  brake  is  applied  and  brake  valve  is  on 
lap  position.  Lapping  brake  valve  cuts  out  the 
low  pressure  governor.  These  arrangements  will 
be  explained  under  the  head  of  special  appliances 
to  assist  grade  work. 

\Miere  the  duplex  governor  is  used  one  of  the 
relief  ports  c  should  be  closed  with  a  No.  14^  20- 
thread  screw.    (Figure  16.) 


CHAPTER  V. 

esgiseek's  bbake  valve. 

By  the  manipulation  of  this  valve  the  engineei 
causes  the  brake  to  apply  or  release.  It  automat- 
ically performs  auotlier  function  with  the  brake- 
valve  handle  in  ihe  running  position,  by  regulating 
the  flow  of  air  from  the  main  reservoir  to  th.« 
train  pipe. 

Us  Location  in  the  engine  cab  should  be  as  eon. 
venient  as  possible  to  be  reached  by  the  hand  o- 
the  engineer  without  leaving  }iis  pusitiou  usual^ 
occupied  in  the  cab  while  ruuuing  the  engine. 
gineer's  brake  valves  are  fiequeutly  pla) 
such  a  position  that  they  tan  not  be  ■ 
at  all  while  the  engineer  oecniiies  hit 
a  serious  neglect,  as  the  time  occupied  ii^ 
the  brake  valve  in  case  of  emergency,  " 
so  little,  may  mean  tlie  destruction  of  i 
loss  of  life.  AVlien  -luecled  to  the  1 
the  bracket  should 
heat  is  liable  to 
time,  and  dries  th 
receive  more  fi'e< 

Brake     Valve 
brake    valves    no 
5  positions  in 
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(1)  Release,  (2.)  Running,  (3)  Lap,  (4)  Service 
and  (5)  Emergency.    See  Figures  18, 19  and  21. 

Mease  Position.— This   position   oi)ens    direct 
communication  between  the  main  reservoir  Mid 


train-line  and  is  used  for  releasing  the  brakes  and 
to  frliarge  the  train-line  and  auxiliary  reservoirs 
quickly. 
Hiiimng  Po,sii(o«.— This   is   the   position,   the 
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brake  is  carried  in,  while  running  over  the  road 
with  the  brakes  off.  In  this  position  there  is  an 
indirect  communication  between  the  main  reser- 
voir and  train-line,  air  first  having  to  pass 
through  an  excess  pressure  valve  or  feed-valve. 


for  the  purpose  of  maintaining  an  escess  pressure 
in  the  main  reservoir. 

Lap  Position,— In  this  position  all  ports  in  the  ■ 
engineer's  brake  valve  are  closed.  This  position  j 
is  used  between  reductions  in  service  applications  J 
to  hold  the  brakes  on  when  once  applied  and  pre-  ■] 
vent  more  brake  application  than  is  desired. 
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Service  Position.— lids  position  is  used  in  mak- 
ing a  gradual  or  ordinary  application  of  the  brakes 


and  is  the  only  way  in  which  brakes  should  be 
af»I>lied  except  in  actual  emergencies. 

Emergency    Posiiiwn.— This    position    is    used 
when  it  is  desired  to  stop  the  train  in  the  shortest 
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possible  distance  and  should  never  be  used  except 
when  life  or  property  is  endangered. 

The  D-S  Brake  FoZt-e.- (Figures  19  and  20.) 
Although  this  form  of  valve  is  gradually  being 
supplanted  by  the  F-6  (Figures  21  and  22)  and 

F-«  BRAKE  VALVE  | 


G-6  (Figures  23,  25  and  26)  brake  valves,  there 
is  still  suoli  a  large  number  in  use  that  it  demands 
mention. 

The  only  material  difference  between  it  and  the 
latter  forms  of  valves,  F-6  and  G-6,  is  that  the 
old  style  i'eed-valvo  or  slide-valve  feed-valve 
substituted  for   the  excess-pressure  valve.      Th», 
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constructiou  is  so  similar  (the  ports  differing  so 
slightly  in  form)  that  a  lengthy  description  of  all 
forms   is  not  deemed  necessary,  the  description 


i  BRAKE  VALVE  WITH  OLD  STYLE  FEED  VALVE 
FIG.  22 


and  I  dates  of  the  F-G  or  G-6  sufficing  for  all. 
Two  sectional  views  (Figures  19  and  20),  liow- 
4-VC1-,  of  the  I)-8  valve,  showing  the  construction 
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brake  is  carried  in,  while  running  over  the  road 
with  the  brakes  off.  In  this  position  there  is  an 
indirect  communication  between  the  main  reser- 
voir and  train-line,  air  first  having  to  pass 
through  an  excess  pressure  valve  or  feed-valve, 


for  the  purpose  of  maintaining  an  excess  pressure 
in  the  main  reservoir. 

Lap  Position.— In  this  position  all  ports  in  the 
engineer's  brake  valve  are  closed.    This  position 
is  used  between  reductions  in  service  applications . 
to  hold  the  brakes  on  when  once  applied  and  pre--    ^cy 
vent  more  brake  application  than  is  desired. 


EXaiNEER'S  BRAKE  VALVE. 


Service  Position. — This  position  is  used  in  mak- 
ing a  gradual  or  ordinary  application  of  the  brakes 


and    is  the  only  way  in  which  brakes  should  be 
a[)i>lied  except  In  actual  emergencies. 

Etnei  genet/    Position.— This    position    is    used 
when  it  is  desired  to  stop  the  train  in  tlie  shortest 
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cause,  SO  that  it  is  less  than  20  pounds  in  excei 
of  that  in  the  train  line,  with  the  brake  hand 
in  running  position,  the  excess  pressure  valve  - 
practically  ''laps"  the  brake  valve  (prevents  ar 
air  from  the  main  reservoir  reaching  the  tra. 
line)  until  the  pump  again  accumulates  the  exces 
This  results  in  brakes  occasionally  creeping  ^ 
when  there  is  train  line  breakage. 

The  F-6  Brake  Valve  (Figures  21,  22  and  23). 
On  account  of  having  to  refer  to  the  feed-vaL 

FACE  OF   ROTARY   VALVE 

WITH   HANDLE  ATTACHED 

FIG.  24. 


frequently  while  describing  the  construction  ai 
operation  of  this  brake  valve  it  is  thought  be 
to  describe  the  feed-valve  and  its  action  biBfo 
going  into  details  of  the  valve  prope.i;. 

Feed-Valve  Attachment,— T\\q  feed-valve 
often  spoken  of  as  the  train-line  governor  whi< 
defines  its  function.  The  object  of  the  feed-val^ 
is  to  provide  an  open  communication  between  tl 
main  reservoir  and  train-line,  with  the  brake  vah 
in  running  position,  w^hen  the  train-line  pressur 
is  below  70  pounds.  (Or  the  standard  at  whic 
the  feed-valve  is  set  to  close.)    The  feed-valve  wa 
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brought  out  by  the  Westinghouse  Co.  in  1892  in 
eonDection  with  the  D-5  brake  valve  and  later 
used  on  the  F-6  brake  valve;  the  prime  object 
songht  was  to  avoid  the  "false  lap"  that  is  pecul- 
iar to  the  excess  pressure  valve. 

I  21,  22  and  22-A  show  the  feed-valve: 


Q-6  BRAKE  VALVE 

PLAN  OF   PORTS 


'*''  is  the  regulating  spring  wliirli  exerts  an  upward 
I'rcssiire  on  tlie  feed-valve  piston  74,  tiie  upward 
pressure  or  tension  of  the  spring  is  regulated  by 
"ifans  of  the  regulating  nut  70.  Screwing  u])  the 
niil  increases  the  tension  of  the. spring  and  un- 
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screwing  or  screwing  down  the  nut  decreases  its 
tension.  The  tension  of  this  spring  is  what  deter- 
mines the  amount  of  train-line  pressure  to  be  car- 


a-6   BRAKE  VALVE 

RUNNINQ  POSITION 


ried.  The  lower  stem  of  the  supply  valve  63  restb 
on  the  upper  portion  of  tlie  feed- valve  piston  stem 
66,  and  is  held  there  firmly  by  the  spring  64,  so 
that  any  movement  made  by  the  feed-valve  piston 
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66  either  up  or  down,  the  supply  valve  63  also 
makes.    The  supply  valve  63  remains  off  its  seat 
and  approximately  in  the  position  shown  in  Fig- 
ure 22  until  pressure  in  the  main  reservoir  reaches 
70  pounds.    We  will  now  presume  the  pump  is 
started  with  the  brake  handle  in  running  position, 
the  supply  valve  63  being  off  its  seat,  there  is  a 
direct  communication  between  the  main  reservoir 
and  train-line  past  valve  63,  therefore  the  pressure 
in  both  rises  at  the  same  time ;  both  hands  of  the 
air  gauge  start  up  together.  Main  reservoir  pres- 
sure comes   to    the   feed-valve   through   port   / 
and  feeds  by  the  supply  valve  63.    As  soon  as  it 
passes  this  valve  into  port  i  it  is  considered  train- 
hue  pressure.    If  the  tension  of  the  spring  68  is  set 
at  70  pounds,  as  soon  as  70  pounds  air  pressure  is 
attained  in  chamber  B  the  pressure  bearing  down 
on  piston  74  compresses  the  spring  68,  and  allows 
the  supply  valve  63  to  close.    (Figure  22- A.)    No 
inore  pressure  from  the-  main  reservoir  can  get 
into  the  train-line  and  the  train-line  hand  of  the 
gauge  stops  going  up.     But  the  pump  governor 
b^ing  regulated  by  main  reservoir  pressure  and 
J^et  at  90  pounds  or  more  the  pump  continues  to 
^ork  and  compress  air  into  the  main  reservoir 
until  that  pressure  is  accumulated ;  the  main  reser- 
^'oir  hand  of  the  air  gauge  rising  to  the  amount 
inentioned.    Should  the  pressure  in  the  train  line 
above  piston  74  become  reduced  through  leakage, 
tlie  spring  68  forces  the  valve  63  from  its  seat 
(Figure  22)  and  pressure  in  port  /  from  the  main 
reservoir  again  flows  in  the  train-line  through 
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port  i.  Should  the  pressure  in  the  train-line  be 
reduced  by  making  an  application  of  the  brakes, 
the  valve  63  is  forced  from  its  seat  just  the  same, 
but  main  reservoir  pressure  cannot  get  by  the 
rotary  of  the  brake  valve  into  port  /  until  the 
brake  handle  is  returned  to  either  release  or  run- 
ning position.  Thus  as  long  as  train-pipe  pres- 
sure in  chamber  B  is  less  than  70  pounds,  the 
spring  68  will  hold  the  comniunication  between 
main  reservoir  and  train-line  open,  but. as  soon 
as  the  train-line  in  chamber  B  reaches  or  exceeds 
70  pounds  it  closes  communication  between  the 
two  as  long  as  the  brake  handle  remains  in  run- 
ning position. 

Release  Position.— The  position  of  the  brake 
valve  is  shown  in  Figure  23  in  release  position. 
In  this  position  the  supply  port  a  of  the  rotary 
(Figure  24)  stands  directly  over  the  cavity  b  of 
the  rotary  seat,  and  port  j  of  the  rotary  (see  Fig- 
ures 23  and  24)  is  directly  over  the  preliminary 
exhaust  port  e  (see  Figures  21,  23  and  25).  Now 
by  referring  to  Figure  23  it  will  be  seen  that  main 
reservoir  pressure  is  free  to  pass  up  from  the 
main  reservoir  through  the  pipe  marked  To  Main 
Reservoir  and  passage  A,  A,  then  down  into  sup- 
ply port  a,  h,  where  the  passage  appears  to  end, 
but  such  is  not  the  case.  The  narrow  bridge  w 
of  the  rotary  Figure  24  stands  across  the  mid- 
dle of  the  cavity  h,  so  that  the  air  in  it  enters  cav- 
ity b,  passes  under  the  bridge  and  up  into  cavity  c, 
thus  into  direct  application  port  I,  V,  to  train-line 
connected  at  Y.    ^Vliile  the  air  is  passing  through 
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cavity  c  to  the  train-line  a  portion  of  4t  feeds  down 
through  the  equalizing  port  g  (see  Fibres  21,  22, 
23)  into  chamber  D,  where  it  is  in  direct  com- 
munication with  the  equalizing  reservoir  through 
the  port  s.  (In  speaking  of  air  pressure  in  cham- 
ber D  it  must  always  be  borne  in  mind  that  the 
equalizing  reservoir  [see  plate  G-1,  appendix]  is 
really  a  part  of  chamber  D,  the  only  purpose  of 
the  equalizing  reservoir  being  to  enlarge  the 
chamber  D;  therefore  in  this  article  air  will  be 
only  spoken  of  as  in,  from,  or  to,  chamber  D.) 
While  the  brake  handle  is  in  release  position  air 
from  the  main  reservoir  is  also  free  to  feed  down 
through  port  j  of  the  rotary  and  the  preliminary 
exhaust  port  e  in  its  seat  into  chamber  D.  Thus 
we  see  in  release  position  there  is  one  large  port 
directly  connecting  the  main  reservoir  and  train- 
line,  and  tico  small  ones  leading  to  chamber  D. 

By  reference  to  Figure  23  a  very  small  port  r 
will  be  noticed.  This  little  jjort  is  directly  over 
the  emergency  exhaust  port  k  in  the  rotary  seat 
t^igure  25  when  the  brake  handle  is  in  release. 
Main  reservoir  pressure  blowing  through  it  into 
tlie  empty  emergency  jjort,  which  is  open  at  the 
atmosphere,  makes  a  distinct  '^hiss"  and  annoy- 
ing noise.  This  is  called  the  waniing  port,  remind- 
ii^g  the  engineer  that  his  brake  handle  is  in  full 
release  and  if  he  allows  it  to  remain  there  too  long 
the  train-line  and  auxiliaries  will  be  overcharged 
to  the  pressure  carried  in  the  main  reservoir.  If 
the  engineer  allows  this  to  be  done  he  will  expe- 
rience trouble  in  the  following  ways:     (1)  If  he 
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returns  the  brake  handle  to  running  position  with 
train  line  and  auxiliaries  overcharged  the  feed 
valve  will  remain  closed  until  the  train-line  pres- 
sure is  reduced  below  70  pooinds,  consequently 
train-line  pressure  leaking  away,  may  cause  the 
brakes  to  ''creep  on'';  (2)  The  auxiliaries  be- 
ing overcharged  to  so  high  a  pressure  might  cause 
the  wheels  to  slide  and  flat  spots  be  the  result; 
(3)  When  it  would  be  desired  to  release  the 
brakes  trouble  would  be  experienced  on  account  of 
the  lack  of  excess  pressure,  as  some  of  the  brakes 
would  probably  not  release. 

Running  Position.— With,  the  brake  valve  in  this 
position  there  is  an  indirect  passage  for  the  air 
from  the  main  reservoir  to  the  train-line  through 
the  brake  valve,  all  the  air  having  to  pass  through 
the  feed-valve  (Figure  22).  Air  from  the  main 
reservoir  being  on  top  of  the  rotary,  feeds  down 
through  port  j  of  the  rotary,  which  is  directly 
over  the  port  /,  in  the  seat,  that  leads  to  the  feed- 
valve  through  passage  /,  and  once  it  has  passed 
the  supply  valve  63  of  the  feed-valve  it  is  con- 
sidered train-line  air,  as  this  is  the  separating 
valve  between  main  reservoir  and  train-line  air. 
Thus  the  air  from  the  main  reservoir  continues  to 
flow  into  the  train-line  through  this  valve  which 
remains  open  until  70  pounds  pressure  is  obtained, 
when  it  closes  and  remains  so  until  train  line  pres- 
sure reduces  a  trifle  less  than  70  pounds,  when  it 
opens  just  long  enough  to  restore  the  pressure 
and  closes  again  (as  explained  under  the  head  of 
the  Feed- Valve  Attachment).     In  running  posi- 
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[Figures  22, 26)  chamber  D  and  the  train-line 
always   in   conununication  through  port  g, 
k  leads  from  chamber  D  up  into  the  cavity  G 
.e  rotary,  which  is  subject  to  train-pipe  pres- 
in  this  position.    This  causes  an  even  pres- 
to exist  above  and  below  the  equalizing  pis- 
47  or  18  (Figure  23),  the  stem  of  which  is 
on  the  train-line   exhaust   E  by  its   own 
fht. 

ip  Position.— With  the  brake  handles  in  this 
tion,  all  ports  and  passages  are  closed,  the 
•e  pressures— main  reservoir,  train-line  and 
nber  d— being  entirely  separate  from  one  an- 

ervice  Position.— With,  the  brake  handles  in 
position  the  rotary  has  been  moved  so  that 
long  narrow  groove  p  (see  Figure  24)  com- 
icates  port  e  with  the  port /i  (Figures  21,  25), 
•h  is  grooved  out  so  as  to  connect  it  with  the 
:'t-application-and-exhaust  port  K,  the  latter 
g  open  to  the  atmosphere.  A  direct  passage  for 
.ir  is  thus  established  from  chamber  D  (Figure 
o  the  atmosphere  (all other  ports  and  passages 
g  blanked,  main  reservoir  pressure  cannot  get 
he  rotary  into  the  train-line  or  chamber  D). 
air  in  chamber  D  above  piston  18  is  reduced  in 
ice  position,  the  amount  desired  by  the  engi- 
and  the  valve  placed  on  lap;  the  higher  pres- 
in  the  train-line  below  the  piston  forces  it 
riiis  opens  the  train-line  air  to  escape  through 
ige  m,  E,  n,  E-Z  (Figure  23)  to  the  atmos- 
e  until  tlie  air  in  the  train-line  has  been  re- 
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duced  a  trifle  less  than  the  pressure  left  in  cham- 
ber D,  when  the  piston  47  or  18  drops  or  is  forcecl 
by  the  pressure  in  chamber  D  to  its  seat,  closing* 
the  train-line  exhaust  E.     (Before  the  pressure, 
however,  in  the  train-line  will  reduce  equal  to  that 
in  the  chamber  D*,  it  is  understood  the  brake 
valve  must  be  returned  to  lap  position ;  for  if  the  ^ 
brake  handle  is  allowed  to  remain  in  service  posi-  ^ 
tion  the  air  in  chamber  D  will  continue  to  escape 
to   the   atmosphere   faster   than  the  air  in  lie 
train-line.     So  in  describing  the  action  of  pistotf' 
47  or  18  it  must  be  inferred  that  the  brake  han- 
dle was  returned  to  lap  after  any  desired  reduo-' 
tion  before  all  the  air  from  chamber  D  escaped.) 

Now  if  it  should  be  desired  to  apply  the  br 
harder,  the  rotary  is  again  placed  in  service  posi-j 
tion  and  the  events    just    described    will   o 
again.    The  manner  just  explained  of  how  the 
in  the  train-line  is  reduced  proves  that  the  e 
neer  does  not  directly  let  the  air  out  of  the  trai 
line,  but  simply  lets  a  little  air  out  of  chamber  Dj 
which  causes  the  piston  47  or  18  to. rise  and  it  ( 
piston)  automatically  lets  the  air  out  of  the  tr; 
line  and  gradually  closes  it  again. 

This  gradual  closing  feature  is  the  object  of 
equalizing  piston  without  which  it  would  req 
a   great   deal  more   skill,    patience  and  care: 
handling  of  the  brake  valve  by  the  engineer. 

Emergency  Position.— yT^ien  the  brake  valvi 
are  moved  to  this  position  the  cavity  c  in 

♦Chamber  D  reduces  from  70  to  50  pounds  in  about  5  to 

seconds.  ■  ;<[ 
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ry  connects  the  direct-application-and-supply 
/,  which  leads  to  the  train-line,  with  the 
3t-application-and-exhaust  i)ort  k  that  leads  to 
itmosphere ;  these  ports  all  being  large,  cause 
dden  heavy  full  train-line  reduction,  conse- 
tly  all  triple  valves  go  into  emergency  action, 
applying  the  brakes  rapidly  to  their  greatest 
3ity. 

e  G-6  Brake  Valve  (Plate  G-6,  Appendix).— 
is  the  latest  form  of  brake-valve  introduced 
e  Westinghouse  Air  Brake  Co.  It  differs  only 
the  other  fonn  (F-6)  by  the  substitution  of 
dide  valve  feed-valve  in  place  of  the  feed- 
:  attachment  described.  The  two  feed-valves 
Qterchangeable.  As  the  F-6  brake  valve  has 
fully  described,  a  description  of  the  opera- 
)f  the  6-6  brake-valye  would  only  be  a  reprint 
e  same  words.  The  slide-valve  feed-valve  of 
-6  brake-valve  is  differently  constructed  than 
^ed-valve  attachment  of  the  former,  although 
rforms  the  same  function  and  it  does  it  far 
r. 

de-Valve  Feed-Valve.— As  is  explained  else- 
3  the  F-6  feed-valve  attachment  works  per- 
'  where  the  train-line  is  free  from  any  serious 
or  on  short  trains,  as  in  passenger  service; 
ith  long  freight  trains  it  exposed  a  weakness, 
s  to  overcome  this  fault  that  the  slide-valve 
:a]ve    was    brought    out.      Figures    26,    28, 
the    slide-valve    feed-valve   with    an    inte- 
view    of    the    upper    portion    of    the    feed- 
As  the  lower  portion  stands  at  right  angles 
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with  the  upper  portion,  another  view  (Figure  27J 
shows  the  interior  of  the  lower  portion.  OH 
aeeount  of  the  two  portions  standing  at  right 
angles  it  is  difificult  to  clearly  explain  its  work- 
ings and  for  the  reader  to  trace  the  ports  and  aif 
passages,  a  twisted  view  of  both  sections  is  showBJ 


in  Figures  29  and  30.  The  air  passages  leadii 
from  one  portion  of  the  valve  to  the  other  are 
arranged  that  they  can  be  easily  traced.  Ti 
upper  portion  has  a  slide-valve  55  to  open 
close  the  air  supply  port  b,  and  allow  the  ^ 
pass  from  the  main  reservoir  to  the  train  ; 
when  the  rotary  is  in  running  position.  This  bul 
valve  is  operated  by  a  piston  Si  which  is  ma. 
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e  direction  by  the  main  reservoir  air  pres- 
in  the  other  by  a  spring  58. 
s  lower  portion  has  a  diaphragm  57  which 
sts  of  two  thin  brass  sheets  similar  to  the 
•nor  diaphragm,  keeps  the  train  pipe  air 
escaping  to   the   atmosphere  through  the 

SLIDE  VALVE  FEED  VALVE 
na  3»  FIG  30 

c  =  .r%v.,«t       Slide  Vacve  Feeo  VAi-vr 
OPEN  POSITION  r-      — -s.  CLOEEP  POSmON 


g  case;  this  diaphragm  rests  on  a  piston  64 
1  is  held  up  by  the  regulating  sjn-ing  67. 
stem  of  the  regulating  valve  59  rests 
jit  this  diaphragm;  when  57  moves  over  the 
ating  valve  moves  with  it. 
:e  the  plain  feed-valve,  port  /  is  the  inlet  from 
■lain  reservoir  and  port  ('  tlie  outlet  to  the 
line.       The    lower    portion  of  the  valve  as 
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filjowu  in  Figures  27.  29,  is  the  same  in  operation. 
as  the  plain  feed- valve ;  the  slide-valve  feed-valv* 
consists  of  the  slide-valve  arrangement  placed  a^ 
.that  main  resei"\'oir  air  must  pass  through  it 
before  reaching  the  feed-valve.  After  reac 
tlie  feed-valve  ix)it  the  air  does  not  return  to 
slide-valve  again,  but  goes  directly  to  the  trai 
line  tlirough  the  passage  /,  /,  /.  The  position  o; 
the  slide-valve  shown  in  Figures  28, 30  is  the  posi' 
tion  the  spring  58  holds  it  when  there  is  no  airj 
pressure  in  the  system.  We  will  now  suppose 
j)uirip  is  started  with  the  brake  handle  in  runniq 
]>osition.  ]\rain  reservoir  air  passes  through  po: 
I',  fills  the  chamber  F,  and  pushes  piston  54  to 
j'i^'lit,  (roirii)ressing  spring  58;  it  draws  with 
tluj  siriall  slide-valve  55,  which  uncovers  the  po: 
in  its  s(3at,  i)erniittiiig  the  pressure  to  pass  do 
into  chamber  li  (Figure  29),  which  is  in  di 
coniirmnication  with  the  train-line  through  pasi 
a^^(^  I,  i,  i,  thus  allowing  the  main  reservoir  air 
ftMMJ  unobstructod  into  the  train-line. 

Now  piston  54,  although  a  neat  fit  in  its  cy^ 
<I(M*,  has  no  packing  ring,  so  there  is  a  slight  1 
jKisi  it.  IVoni  chan]l)or  F  into  chamber  E,  wW 
pnsscs  down  through  i)ort  c  into  chamber  C,  then 
nndci*  (h(^  opcMi  rc^gulaling  valve  of  the  feed-val" 
into  chaniluM*  (J  and  port  a,  assisting  to  charge 
(niin  lin(».     Wo  now  see  that  before  {he  pump 
accuniulalcd   70   pounds   ])ressure,   air  from 
main  rt^siM'voir  I'l^-ichos  tho  train-line  in  two  wa; 
din^*l  and  indirocl.    As  was  explained  in  the  a 
Av  on  Uh\\  vnlvo  atta(*lnnent,  train-3ine  air  is 
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itly  in  chamber  G,  and  when  it  reaches  70 
tnds  pressure  it  compresses  regulating  spring 
3y  its  action  on  the  diaphragm  57 ;  supply  valve 
closes,  the  indirect  supply  from  the  main  res- 
oir  to  the  train-line  is  closed.  As  the  air  still 
itinues  to  leak  past  the  piston  54  into  chamber 
which  now  has  no  outlet,  the  pressure  instantly 
?omes  the  same  on  both  sides  of  piston  54,  and 
>  spring  58  moves  it  to  the  left  together  with  the 
ie- valve  55  (see  Figures  28,  30).  This  closes 
»  direct  passage  of  air  from  the  main  reservoir 
train-line,  both  passages  being  closed  the  train- 
e  pressure  is  not  increased  beyond  70  pounds, 
t  the  pump  still  continues  to  work  until  90 
unds  or  more  is  accumulated  in  the  main  res- 
roir.  We  will  now  suppose  train-line  pressure 
?omes  reduced  below  70  pounds  through  leak- 
?:  spring  67  raises  valve  59  from  its  seat  and 
ows  tlie  pressure  accumulated  in  chamber  E 
reduce  and  equalize  with  the  train-line.  The 
•ssure  in  the  chamber  F  now  being  more  than 
pounds  gi-eater,  moves  the  piston  and  slide- 
Ive  to  the  riglit,  uncovering  the  slide-valve  i)ort 
ind  again  opening  the  direct  jjassage  for  air 
nn  the  main  reservoir  to  feed  into  the  train-line 
i  raise  the  j>rossure  to  70  pounds,  again  closing 
previously  described. 

Vrtr  York  Brake  Valve  (1902  Model),— TXxe  ac- 
tipaiiyiiig  figures  illustrate  the  improved  brake 
ve  which  is  known  as  the  H-o  1902  model.  This 
v«'  retains  in  its  construction  all  the  essential 
turcs  of  its  ])redecessor,  known  as  the  V'auglian 
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NEW  YORK  BRAKE  VALVE 
I      FIG.  31 


McKee  brake  valve  (Plate  Q-3,  Appendix),  a 
possesses  in  addition  several  modifications  o 
working  parts  which  make  it  completely 
matic.  This  valve  works  similar,  to  the  Wes 
house,  with  the  exception  that  in  service  ap] 
tion  it  does  not  need  to  be  ''lapped/'  The  ^ 
automatically  ''laps"  itself. 

Figures  31  and  32  are  external  views— reai 
and  side  respectively.  Figure  33  is  a  cross  se 
through  the  excess  pressure  valve  (rear  v 
Figure  34  is  a  section  through  the  side,  she 

travel  of  slide-valve  1 
and    how    the    gradu 
valve  110  is  controlled  b 
piston  104-A.    Figure 
a  cross  section  throng] 
slide-valve  (front  view), 
ure  36  is  a  plan  of  the 
seat.     Figure  37  showi 
face  of  the  slide-valve. 
The  Principal  Parts 
Their  Duties.— B^eterrh 
Figure  34  the  main  rese 
air  is  connected  to  cha 
B;     the      train      pipe 
is    connected    to     cha 
A.     The  discharge  of 
pipe  air  to  the  atmosp 
for  service  application 
curs    through    ports    I 
and  passage  C.    Main 
valve  114-A  controls  the   flow   of  air   fron: 
main  reservoir  to  the  train  pipe  and  fron 
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train  pipe  to  the  atmosphere.  A  service  appli- 
cation uncovers  small  ports  of  slide-valve  F  and  G. 
Ad  emergency  application  uncovers  large  ports  K 
and  J  (see  Figures  35  and  37).  Small  slide-valve 
110  is  a  cut-off,  or  graduating  valve,  held  up  by  a 
spring,  making  a  seat  on  the  under  side  of  slide- 
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valve  114-A.  This  small  graduating  valve  is  oper- 
ated by.tlie  lever  112,  which  connects  to  piston 
1(>4-A.  This  piston  has  a  packing  leatlier  and  a 
ring  to  make  an  air-tight  joint  on  the  walls  of  tiie 
cylinder  in  which  it  works.  The  piston  is  exposed 
on  one  side  to  train  pipe  air,  contained  in  chamber 
A,  and  on  the  other  side  to  chamber  D,  to  which  the 
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supplementary  reservoir  is  connected.  This  p 
ton  causes  valve  110  to  move  automatically  wh; 
ever  distance  is  necessary  to  close  port  F.  A  ( 
NEW  YORK  BRAKE  VALVE  ^Fease  of  train-pipe  presso 
m  chamber  A,  when,  cans 
by  placing  the  brake  hanc 
in  a  service  applicatic 
,  allows  tne  air  contained 
'  the  supplementary  reserv( 
t?^  and  chamber  D  to  expar 
and  thus  move  the  pist 
toward  the  opposite  end 
the  cylinder  in  which 
works.  This  causes  the  lev 
112  to  move  the  cut-off  val 
110  far  enough  to  close  pu 
Jb"  by  moving  in  the  opposi 
direction  as  far  as  port  F  h 
been  carried  by  the  slide-valve.  The  reduction 
train-pipe  corresjjonds  to  the  distance  the  cut-i 
valve  is  required  to  move  to  close  port  F.  Passa 
H  runs  lengthwise  of  the  brake  valve  as  indicat 
and  connects  the  supplenientary  reservoir  with  t 
chamber  D,  back  of  piston  104-A. 

Modi  fir  at  ions. —There  are  two  modifications 
tliis  (1902  model)  brake  valve  which  improve 
over  the  operation  of  the  Q-3  brake  valve.  ( 
The  ball  ciieek  valve  184  has  been  placed  in  t 
l)iston  104-A.  This  allows  air  from  the  train-pi 
side  of  the  ])iston  to  pass  freely  into  the  supp 
iuciitary  roseixoir  via  chamber  D  and  x^assage 
but  prevfHty  any  backwiird  flow  of  air  to  the  tn 
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pipe.  (2)  Vent  valve  180  has  been  attached  to 
the  end  of  tie  piston  stem.  This  valve  controls 
the  passage  0  leading  to  a  port  in  the  valve  seat, 
which  is  opened  to  the  atmosphere  by  means  of 
port  J  and  exhaust  port  C  in  "Kelease"  position, 
and  by  means  of  cavity  P  and  exhaust  port  C  In 
" RuDning ' '  and  " Lap "  positions,  but  being 
blanked  in  all  other  positions.     Should  anytliiug 


'^anse  piston  104-A  to  be  move<l  forwani  wlien 
I'miit'-vaJve  is  not  in  one  of  tlie  positions  for  ap- 
i'lyiiig  I)i'akes,  chamber  1)  is  instantly  opened  to 
'lie  atinospliere  via  valve  180,  and  train-pijn!  air 
irin[:]itly  pushes  piston  104-A  back  to  a  uoniial 
hsilioii. 

Tlie  ijresaure  of  air  in  chamber  J)  and  sujiplc- 
iiH'iitary  reservoir  is  no  longer  under  control  of  tlie 
iiiain  slide-valve,  as  was  the  case  in  the  former 
'aJve  {J-.'{,  but  is  now  always  the  same  as  train-jjijie 
iri'ssure,  jM'acticalJy  siieaking,  as  when  brakes  are 
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applied  chamber  D  expands  to  equal'  train-pipe 
pressure  and  when  brakes  are  released  only  air 
enough  is  discharged  by  the  slide-valve  from  cham- 
ber D  to  cause  the  return  of  piston  104- A.  In  slide- 
valve  114-A  port  J  is  made  shorter  and  is  no  longer 
used  as  an  equalizing  passage  between  train-pipe 
and  supplementary  reservoir. 

NEW  VORK  BRAKE  VALVB 


Operation.— The  New  York  brake  valve  handle 
has  five  positions,  i.  e. :  "Release,"  "Running," 
' '  Lap, "  "  Service, ' '  and  ' '  Emergency. ' '  The 
"Service"  position  is  sub-divided  into  five  gradu- 
ating notches.  Piston  104-A  and  slide-valve  110 
assume  a  position  after  a  service  reduction  which 
is  termed  "Automatic  Lap."  {Note.— In.  each  of 
the     illustrations     notice     the     combination      of 
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NEW  YORiC  BRAKE  VALVB 


PIG.  36 


the  slide  valve  and  seat  just  above  the  figure.    The 
dark  portions  show  the  ports  that  are  open.) 

Release  Position.— When  the  handle  is  placed  in 
the  extreme  forward  position  (Figure  38),  the 
rear  edge  of  slide  valve  lli-A  uncovers  port  A  in 
the  seat.  Thus  main  reservoir  air  is  free  to  flow 
to  chamber  A  and 
train-pipe,  releasing 
the  brakes  and  charg-  ^    to       m- 

ing  the  auxiliaries.  At  ^  Governor  JV 
the  same  time  a  small 
quantity  of  air  con- 
tained in  chamber  D  is 
discharged  to  the  at- 
mosphere     through 

ports  0  and  J,  and  passage  C,  thus  allowing 
train-pipe  pressure  to  push  piston  104-A  and  cut- 
off valve  110  to  the  position  shown,  in  readiness 

for  a  service  applica- 
tion. When  the  piston 
makes  its  full  travel, 
vent  valve  closes  port 
0,  preventing  any  fur- 
ther reduction  of  cham- 
loer  D,  while  check- 
valve  184  allows  cham- 
ber A  to  charge  cham- 
ber D  equal  to  the  train-pipe  pressure.  In 
this  position  main  reservoir,  train-pipe  and  cham- 
ber 1)  pressures  equalize. 

Running  Position.— When  the  handle  is  placed 
in  running  position  (Figure  39),  the  main  slide- 
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FACE  OF  SLIDE  VALVE 


K--^ 


THE  Alll  BRAKE. 

Fie.  3a 
N.  Y.  BRAKE  VALVE,  RELEASE  POSITION 

r  J  c 


^ 


ENGINEER'S  BRAKE  VALVE. 


FIG.  39 
NrV.  BRAKE  VALVE,  RUNNING  POSITION 

M     A'    r    J    C     G      K 
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valve  covers  port  A  in  its  seat.  Main  reservoir  ai^ 
flows  by  the  excess  pressure  valve  97  (shown  abov^n 
Figure  39,  also  shown  in  Figure  33)  through  per  - 
E  and  cavity  M  of  slide  valve  to  chamber  A  ancz 
train  pipe.  Valve  97  is  for  the  purpose  of  maii^L 
taining  excess  pressure  (the  amount  depending  o^m 
the  tension  of  the  spring  90).  It  will  be  notice^t 
that  this  valve  is  constructed  like  a  pop  valv^- 
there  is  a  flange  or  projection  on  it,  so  that  when  S— 
lifts  from  its  seat  air  may  work  on  this  flange,  thu^  - 
raising  the  valve  higher  from  its  seat  and  permifc^ 
ting  a  faster  feed  to  the  train  pipe. 

Lap  Position.— When  the  handle  is  moved  t  ^ 
position  shown  in  Figure  40  the  slide  valve  blank:^- 
all  communication  between  the  main  and  train  pij^  ^ 
and  between  the  train  pipe  and  atmosphere. 

Service  Application.— ^adi  notch  of  the  &t^ 
sub-divisions  is  used  in  accordance  to  the  amouix^ 
of  reduction  desired.    Figure  41  shows  the  handle 
in  the  third  notch,  the  main  slide  valve  is  moved 
back  until  port  F  in  its  face  is  uncovered,  and  port 
G,  which  communicates  with  port  F,  is  brought 
over  port  C,  which  leads  to  the  atmosphere.    The 
arrows  will  show  the  course  the  train-pipe  air  tak^  ; 
in  passing  out.    It  is  not  now  necessary  to  return  1 
the  handle  to  ' '  lap. ' '    On  account  of  port  O  being 
blanked  and  the  passage  through  piston  104-A  be- 
ing blocked  by  valve  184,  the  air  in  the  chamber 
D  and  the  supplementary  reservoir  will  begin  to 
expand  and  push  the  piston  forward  as  fast  as  the 
train  pipe  pressure  reduces  in  chamber  A  in  front 
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of  it.  When  the  piston  moves  the  cut-off  valve 
110  far  enough  to  close  port  F  again,  it  prevents 
a  further  reduction  of  train  pipe  pressure.  (See 
Figure  42.)  If  the  handle  is  moved  back  another 
Dotch,  again  port  F  is  opened,  again  train  pipe 
pressure  is  reduced  until  chamber  D  expands 
enough  to  again  close  the  cut-off  valve  110. 

Automatic  Lap   (Figure  42).— The   stroke  or 
travel  of  the  piston  is  governed  by  the  expansion 
of  the  volume  of  air  in  the  supplementary  reser- 
voir. The  more  compressed  air  expands,  the  lower 
f  the  pressure  becomes.     Therefore,    supposing   a 
I  reduction  of  ten  pounds  is  made  in  the  train-pipe, 
the  piston  moves  to  the  right,  allowing  the  air  in 
chamber  D  to  expand  till  it  becomes  reduced  ten 
pounds ;  also  when  the  pressure  becomes  equal  the 
piston  stops.  This  explains  why  the  piston  stops  at 
a  certain  place  each   time   the   brake   handle   is 
moved  a  graduating  notch;  when  the  piston  has 
moved  to  the  right  its  extreme  travel  the  pressure 
in  the  chamber  D  and  reservoir  has  reduced  about 
twenty  pounds,  thus  it  must  be  clear  that  the  train- 
}»ipe  must  have    first    been    reduced    twenty-five 
I  »ounds,  which  reduction  would  apply  the  brakes  in 
full. 

Emergency  Position,— The  handle  is  back  as  far 
IS  possible.  Figure  43  shows  how  the  slide-valve 
illows  train-pipe  air  to  leave  quickly  through  large 
;»r.rts  J  and  K  and  by  means  of  a  passage  through 
:Ii(-  main  slide-valve  connecting  these  ports  and 
:!ie  oxhaust  port  C  to  the  atmosphere.  This  sud- 
hm  reduction  starts  the  quick  action  parts  of  the 
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triple  valves.  To  release  the  brake  see  **  Release 
Position."  Oil  plugs  96  can  be  removed  to  place 
a  small  quantity  of  oil  on  the  slide-valve  when 
necessary. 

The    Single    Governor    is    usually    set    at    70 
pounds  and  should  always  be  connected  to  the 
passage  E  in  front  of  the  feed- valve,  as  shown  in 
Figure  5.    If  handle  is  carried  in  release  position 
only  70  pounds  will  be  accumulated  in  main  reser- 
voir   and    train-pipe,    and    overcharging    cannot 
occur.    In  all  other  positions  of  the  handle,  air 
from  the  main  reservoir  has  to  pass  the  feed- valve 
before  going  to  the  governor,  and,  consequently^ 
there  will  be  an  excess  of  pressure  in  the  maiix 
reservoir,  determined  by  the  feed-valve  spring, 
which  is  usually  set  at  20  pounds.    The  single  gov- 
ernor is  adapted  for  general  service  where  long 
trains  are  not  handled. 

The  Duplex  Governor,  for  the  single-pres- 
sure system,  has  the  low-pressure  top  con- 
nectied  direct  to  the  train-pipe  above  the  cut-out 
cock,  usually  to  a  tee  inserted  in  the  gauge  pipe; 
and  the  high-pressure  top  connected  direct  to  the 
main  reservoir,  either  to  a  tee  in  the  gauge  pipe 
or  to  a  convenient  point  in  the  main  reservoir  as 
far  as  possible  from  the  air  pump  discharge  pipe. 
The  governor  connection  forward  of  the  feed-valve 
must  be  plugged.  This  arrangement  i)0ssesses  all 
the  advantages  of  the  single  governor,  connected 
a<  described  above,  and  in  addition  permits  the 
accumulation  of  any  desired  excess  in  the  main 
reservoir  while  brakes  are  applied,  without  requir- 
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ing  the  pump  to  work  against  a  high  pressure  when 
brakes  are  released,  a  marked  advantage  in  hand- 
ling heavy  trains.* 

♦For  other  "governor  arrangements"  see  Section  Spepial 
appliances  for  aiding  in  handling  heavy  freight  trains  on 
grades. 


CHAPTER  VI. 

THE  MAIN  RESERVOIB. 

(Plates  G-23  and  Q-18,  Appendix.) 

The  principal  object  of  the  Main  Reservoir  is 
'  to  store  an  abundant  air  supply  for  the  purpose  of 
releasing  and  quickly  recharging  the  brakes;  but 
it  also  serves  to  entrap  any  dirt  and  water  sus- 
pended in  the  compressed  air,  and  to  thereby  pre- 
vent their  being  conveyed  into  the  brake  system.    ■ 

The  Main  Reservoir  should  have  a  capacity  of 
not  less  than  25,000  cubic  inches  (and  often  morfi) 
upon  passenger  engines  (from  the  fact  that  pas- 
senger engines  are  used  occasionally  on  freight 
trains),  and  not  less  than  40,000  cubic  inches  on 
freight  engines— 50,000  to  60,000  is  better.    The 
use  of  a  large  reservoir  in  freight  service  is  of 
great  benefit  to  the  air  pump,  as  it  permits  a  suffi- 
cient volume  of  air  to  be  compressed  while  the 
brakes  are  applied  to  release  the  brakes  and  re- 
charge the  auxiliary  reservoirs  without  running 
the  pump  at  a  high  rate  of  speed  for  that  purpose, 
which  would  entail  liability  of  its  overheating. 

The  Advantages  of  a  Large  Main  Reservoir.-- 
In  the  1896  Proceedings  of  the  Air  Brake  Associa- 
tion an  interesting  test  is  recorded  of  the  advan- 
tage  gained  by  the  use  of  a  large  main  reservoir. 
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Four  reservoirs  were  used,  each  with  a  capacity 
of  12,200  cubic  inches,  and  so  arranged  that  all 
could  be  used  or  some  cut  out,  as  desired.  The 
test  was  made  with  a  twenty-five  car  train. 

Number  of  reser-       Main  reservoir  Train-line        Pressure  at  which 

voirs  cut  in         pressure.  Pounds,   pressure.  Pounds,   both  equalized. 

4  100  0  50 

2  100  0  35 

4  100  50  72 

4  90  50  67 

2  100  50  68 

2  100  50  63 

2  90  50  61 

The  first  column  shows  the  number  of  reservoirs 
cut  in.     The  second  column  the  amount  of  main 
reservoir  pressure  before  the  release  was  made. 
The  third  column  shows  the  amount  of  pressure 
in  the  train-line  before  release ;  while  the  fourth 
column  shows  the  pressure  at  which  both  equalized 
when  the  brake  handle  was  thrown  into  full  release 
position.    For  example  we  will  take  the  first  two 
lines;  reading  from  left  to  right.     The  first  test 
was  made  with  four  main  reservoirs  cut  in,  100 
pounds  pressure  in  them,  and  none  in  the  train- 
line.    In  the  last  column  is  shown  the  pressure  at 
which  they  equalized,  which  is  50  pounds.    In  the 
second  line,  representing  the  second  test,  only  two 
main  reservoirs  were  cut  in ;  and  the  figures  in  the 
last  column  show  they  equalized  at  only  35  pounds, 
when  the  brake  handle  was  thrown  into  full  release 
position.     This  clearly  illustrates  the  advantage 
of  having  a  large  main  reservoir,  besides  obtain- 
ing a  more  prompt  and  certain  release. 

Location.— If  possible  the  location  of  the  Main 
Keservoir  should  always  be  such  that  the  dirt,  oil, 


92  THE' AIR  BRAKE. 

and  moisture  in  the  compressed  air  will  drain  into 
it;  but  location  is  a  consideration  subordinate  to 
that  of  suflBcient  capacity.    In  order  to  secure  suf- 
ficient capacity  it  is  necessary  in  some  cases  to 
locate  the  Main  Reservoir  at  the  back  of  the  ten- 
der ;  this  practice  is  not  advisable  as  it  necessitates 
two  additional  lines  of  hose  between  the  engine  and 
tender,  which  form  pockets  in  which  water  precipi- 
tated from  the  compressed  air  may  collect,  and  in 
winter  freeze,  and  where  oil  may  accumulate  and 
rapidly  deteriorate  the  hose.     The  plan  is  also 
generally  expensive.     The  best  location  for  the 
Main  Reservoir  is  back  of  the  cylinder  saddle,    ^ 
between  the  frames,  or  under  the  running  boards; 
it  is  often  found  necessary  to  locate  them  under 
the  cab  footboards. 

The  use  of  two  Main  Reservoirs  is  very  advan- 
tageous, in  providing  superior  facilities  for  the  j 
condensation  and  precipitation  of  moisture  and 
the  deposit  of  oil  and  other  foreign  matter.  The 
compressed  air  from  the  pump  should  be  delivered 
into  one  and  piped  to  the  brake  valve  from  the 
other,  the  two  being  connected  by  suitable  piping. 

The  discharge  pipe  from  the  pump  to  the  first 
main  reservoir  is  usually  made  up  of  about  30  feet 
of  pipe  while  the  intermediate  pipe  should  be 
about  25  feet  in  length.  These  lengths  give  the 
greatest  cooling  capacity  without  freezing.  The 
points  at  which  the  air  enters  and  leaves  each  res- 
ervoir should  be  as  far  separated  as  possible. 

Main  reservoirs  should  always  be  drained  after 
each  trip,  the  drain  cock  l)oing  left  open  during  the 
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l1  between  trips,  in  order  to  completely  re- 
)il  and  water  from  the  space  provided  for 
;  air,  A  reservoir  partly  filled  with  water 
esjiondingiy  reduced  in  capacity,  which  is 

be  aceom]}aiiied  by  defective  release  and 
(charging  of  the  brakes  and  by  a  hot  pmnp ; 
J  water  is  Ukelj'"  to  work  back  and  accumu- 
hose  and  sags  in  the  train  pipe,  as  well  as  in 
pie  valves,  where  it  may  freeze  and  cause  1 

trouble  in  winter, 
iard  Sizes  and  Capacities.— The  following 
isidered  standard  sizes  of  main  air  reser- 
iT  locomotive  use,  as  their  sbape  will  usually 
Ome  one  or  two,  and  sometimes  three,  to 
]  the  necessary  capacity.    (Outside  dimen- 
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CHAPTER   VII. 

DUPLEX  AIR  GAUGE. 

As  was  mentioned  in  the  chapter  ^'PrindpA 
Parts," i]iQ  duplex  air  gauge  shows  simultaneously 
the  pressure  in  main  reservoir  and  train-line ;  one 
hand  (usually  colored  red)  indicating  main  reser- 
voir pressure  while  the  other  (colored  black) 
shows  train-line  jjressure.  It  is  in  reality  two 
gauges  combined  in  one,  the  same  dial  serving  for 
both  hands. 

Operation  and  Principle  of  Action. — Two  views 
of  the  air  gauge  are  shown  in  plate  G-9,  Appen- 
dix. Figure  1  thereof  is  a  standard  gauge,  Fig- 
ure 2  is  a  semaphore  gauge.  An  interior  vieWj 
Figure  44,  shows  two  bent  tubes,  A  and  B,  ellip- 
tical in  shape  as  shown  at  d.  The  tube  B  is  con- 
nected to  the  fittings  T,  and  the  tube  A  to  the 
fitting  M.  The  bottom  ends  of  the  tubes  are  liel<3 
fast,  but  the  top  ends  are  sealed,  and  free  t^ 
move.  The  action  is  thus  explained :  if  a  tube  oi 
elliptical  section  is  bent  as  shown  at  B,  and  thet 
filled  with  an  internal  pressure  (gas  or  liquid); 
the  force  will  tend  to  straighten  the  tube.  Thij 
is  due  to  the  fact  that  an  inner  force  tends  t< 
make  the  tube  round  as  in  Figure  c.  In  assmnini 
the  round  form,  the  concave  side  a,  see  d  o 
the  bent  tube  tends  to  lengthen,  while  the  convei 
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ide  6  tends  to  shorten.  These  combined  effortB 
end  to  straighten  the  tube  outward  and  impart 
.  movement  to  the  free  end.  Tnbe  A  is .  con- 
ected  to  one  end  of  lever  K  j  by  means  of  link  c. 
Iiis  lever  is  pivoted  at  e,  and  the  end  j  has  the 
onn  of  a  toothed  sector,  which  meshes  with  a 
inion  on  the  spindle  i.  The  spindle  i  carries 
he  red  hand  of  the  oup.^«Ra*oae 

ange,  and  rotates 
AMr  a  hollow 
Eondle  b,  which 
irries  the  black 
and.  The  tnbe  B 
)  connected  by 
ink  6  to  the  lever  y 
gat  a  point  below  | 
be  folcmm, 
livot,  so  that  the  1 
lack  hand  will  be 
nrned  in  the  same 
irection  as  the  red 
ne.  The  lower  end 
ffghas  the  form 
f  a  toothed  sector  which  meshes  with  a  pinion 
1  the  hollow  spindle  I  and  operates  the  black 
md. 

Since  the  main  reservoir  connects  with  M,  air 
ider  pressure  enters  tube  A  and  tends  to 
raighten  it  out.  This  causes  the  free  end  of  A 
move  to  the  left,  drawing  the  link  c  with  it, 
Ds  moving  the  toothed  sector  j  to  the  right.  As 
6  sector  engages  with  the  spindle  i    " 


,  the  latter 
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is  made  to  move  clockwise,  that  is,  a  motion  in 
the  same  direction  as  the  hands  of  a  clock.  The 
red  hand  is  also  given  a  similar  motion. 

Train-pipe  pressure  acts  within  the  tnbe  B  to 
straighten  it,  and  the  free  end  is  moved  to  the 
right.    As  the  bar  b  is  connected  below  the  ful- 
crum of  the  lever  /  g,  the  movement  of  the  free 
end  of  B  will  cause  the  toothed  sector  g  to  move 
to  the  right,  and  turn  the  black  hand  clockwise 
also.    The  greater  the  pressure  within  the  tubes, 
the   greater  will  be  the   tendency  for  them  to 
straighten  out,  and  the  higher  will  be  the  pres- 
sure registered  by  the  gauge.     The  small  coiled 
springs  d  and  h  take  up  the  play,  or  backlash,  in 
the  teeth  of  the  sector  and  pinion. 


CHAPTER   VIII. 

TRAIN  PIPE  AND   COUPLINGS. 

( 

(Plates  G-1  and  G-3,  Appendix,  shpw  general  ar- 
rangement.) 

The  train  pipe  consists  of  pipe  running  from 
end  to  end  of  the  car  or  engine  and  is  for  the  pur- 
pose of  connecting  each  triple  valve,  and  thus  the 
brakes  in  each  car,  with  the  engineer 's  brake  valve. 
Between  the  cars  it  is  made  continuous  by  flexible 
tose,  attached  to  each  car,  with  couplings  for 
making  the  connections.    Angle  cocks  for  closing 
the  separated  connections  are  placed  at  each  end 
of  the  pipe  on  each  car ;  the  branch  pipe  leading 
from  the  main  train-pipe  to  the  triple  valve  is  a 
part  of  the  train-pipe  and  located  in  it  is  a  cut-out 
cock,  so  as  to  render  any  individual  brake   or 
triple  valve  inoperative  without  affecting  the  rest, 
A  branch  also  leads  to  the  conductor's  valve,  lo- 
cated in  each  passenger  car,  thus  enabling  the 
a})j;lieation  of  the  brakes  from  any  part  of  the 
train.    The  branch  tee  has  a  cylindrical  strainer  to 
j'revent  the  particles  of  dust  and  dirt  from  enter- 
iiig  the  triple  valves.    The  angle  cock  has  a  curved 
Jiandle  that  stands  parallel  with  pipe  when  open 
wli  ile  the  cut-out  cock  has  a  straight  handle  that 
stands  crosswise  with  the  cock  when  open.     The 
*'j)lugs"  of  these  cocks  are  tapered  and  are  held 
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in  contact  by  springs  pushing  against  the  larger 
end  (see  Figure  6,  plate  G-34,  Appendix).  A 
small  groove  in  the  top  of  plug  indicates  that  the 
cock  is  open  if  the  groove  is  straight  with  the 
pipe ;  and  closed  if  crosswise.  A  very  clear  view 
of  the  construction  of  tlie  hose  couplings  is  given 
in  Figure  2,  plate  6-34.  The  joint  between  the 
connected  hose  couplings  is  made  air-tight  by  a 
projecting  rubber  gasket  2.  The  couplings  are  so 
constructed  that  when  pulled  apart  these  rubber 
gaskets  are  forced  together,  permitting  the  coup- 
lings to  separate  with  the  least  possible  damage. 
The  original  intention  of  this  construction  was 
not  that  they  should  be  separated  in  this  manner, 
but  to  provide  a  means  of  them  separating  without 
tearing  the  hose  or  doing  other  damage  in  case  the 
train  broke  in  two.  Even  when  the  standard  dis- 
tance between  their  metal  faces  3-32  of  an  inch 
exists,  the  resultant  strain  on  the  hose  is  quite 
severe  when  they  contain  air  pressure.  Careful 
tests  demonstrated  that  with  new  gaskets  and  70 
pounds  pressure  in  the  train-line  it  required  a 
strain  of  about  250  pounds  i)ull  to  separate  them. 
Thus  it  will  be  seen  that  under  the  most  favorable 
conditions  the  hose  is  liable  to  be  weakened  or 
ruptured  and  the  gaskets  forced  out  of  position; 
therefore  the  couplings  should  invariably  be  sep- 
arated by  hand. 
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conductor's  valve. 


(Plates  G-1,  G-32  and  A-l,  Appendix.) 

The  conductor's  valve  is   simply  a  stop-cock 

placed  in  passenger,  mail,  baggage,  express,  and 

occasionally,  caboose  cars,  with  a  cord  attached  to 

its  handle,  running  the  length  of  the  car  within 

easy  reach  of  trainmen.    The  conductor 's  valve  is 

connected  to  the  train  pipe  by  a  branch-pipe  and 

is  for  the  purpose  of  Jetting  a  volume  of  air  out  of 

tlie  train-pipe,  thus  applying  the  brakes  quickly 

ifl  case  of  emergency.     When  necessity  requires 

its  use,  the  conductor's  valve  should  be  pulled 

^ide  open  and  held  so  until  the  stop  is  completed. 
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CHAPTER  X. 

THE  TKIPLE  VALVE. 

As  its  name  implies,  the  triple  valve  is  a  eoml 
nation  valve,  performing  three  distinct  dutiei 
(1)  taking  air  from  the  train-line  to  charge  tl 
auxiliary;  (2)  when  pressure  is  reduced  from  ti 
train-line  the  feed  to  the  auxiliary  closes,  an 
another  part  of  the  valve  opens  which  allows  th 
pressure  stored  in  the  auxiliary  to  pass  into  th 
brake  cylinder,  thus  applying  the  brakes;  and  (3 
when  the  pressure  is  again  restored  to  the  trail 
line  the  triple  opens  communication  from  th 
brake  cylinder,  allowing  the  pressure  there  t 
escape  to  the  atmosphere,  thus  releasing  tl 
brakes.  There  are  two  distinct  kinds  of  trip 
valves  in  use.  The  first  triple,  which  supplante 
the  straight-air  brake,  is  now  known  as  the  pla\ 
triple  valve,  to  distinguish  it  from  a  later  for 
which  was  called  the  quick  action  triple  vah 
This  later  form  is  practically  the  same  in  princip 
of  action  and  construction  as  the  plain  triple,  wi 
the  emergency  or  quick  action  parts  added.  T 
plain  triple  is  still  exclusively  used  on  engines  ai 
tenders ;  when  equipped  with  the  high-speed  bral 
the  tender  is  supplied  with  a  quick  action  trip 
Quick  action  triples  are  used  on  cars. 

The  Westinghouse  Plain  Triple  Valve.     (Fi 
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ure  45.)— As  the  plain  triple  superseded  th 
straight-air  brake,  it  was  necessary  that  it  be  s( 
constructed  that  the  automatic  feature  could  b( 
cut  out  and  the  brake  converted  into  a  '*  straight 
air"  brake,  as  a  great  many  cars  were  equipped 
with  the  latter  form  of  brake.  To  accomplish  this 
a  three-way  cock  13,  through  which  the  air 
passed  from  the  train-line  to  the  triple  and  from 
the  triple  to  the  brake  cylinder,  was  placed  in  the 
body  of  the  triple,  and  operated  by  the  handle  15. 
The  handle  placed  in  the  position  shown  rendered 
the  triple  operative  for  automatic  brakes.  K 
placed  in  a  position  pointing  directly  downward, 
it  excluded  all  air  from  the  parts  of  the  triple,  and 
permitted  air  from  the  train-line  to  flow  directly 
into  the  brake  cylinder,  thus  enabling  that  brake 
to  be  used  as  a  ^ '  straight  air  brake. ' '  When  the 
handle  is  placed  in  a  position  midway  between 
these  positions,  it  closes  all  the  ports  in  the  ping, 
thus  cutting  out  the  brake.  When  the  straight- 
air  became  a  thing  of  the  past,  a  lug  was  cast  on 
the  handle  to  prevent  it  from  being  turned  to  the 
straight-air  position.  The  later  forms  of  plaiu 
triples  have  the  plug  cock  removed  and  placed  in 
the  branch  pipe  leading  to  the  triple. 

There  are  three  sizes  of  the  plain  triple  at  pres- 
ent in  use :  ( 1 )  the  G-24,  to  be  used  with  8  and  1( 
inch  brake  cylinders;  (2)  the  F-25  for  use,witl 
12  inch  brake  cylinders,  and  (3)  the  F-46  for  us 
with  14  and  16  inch  brake  cylinders  and  for  opei 
ating  both  the  combined  driver  and  truck  brake 
fitted  with  the  high  speed  brake.    The  difference 
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of  the  three  consist  only  in  the  sizes  of  ports  and 
parts;  therefore  a  description  of  one  will  suffice 
for  all. 

Chamber  A  is  made  rather  large  so  as  to  catch 
dirt  and  moisture  which  otherwise  would  get  into 
the  working  parts  of  the  triple  and  prevent  its 
proper  action  ,•  the  dirt  can  be  removed  by  screw- 
ing out  the  graduating  stem  nut  10.  All  air  that 
reaches  the  triple  must  pass  through  chamber  A. 
The  leather  gasket  11  fulfills  two  purposes:  (1) 
it  makes  a  joint  between  the  cylinder  cap  3  and 
the  main  body  of  the  triple  valve,  and  (2)  it  forms 
an  air-tight  seat  for  the  piston  5  when  the  latter 
is  at  the  bottom  of  its  stroke,  as  shown  in  emer- 
gency position.  Figure  49.  The  graduating  stem 
8  and  spring  9  are  used  to  prevent  emergency  posi- 
tion of  the  piston  5,  during  service  application. 
Each  figure  shows  a  plain  triple  with  all  operative 
parts,  thus  giving  a  clearer  idea  of  the  appearance 
and  construction  of  each  part.  It  will  be  seen 
that  graduating  valve  7  bears  on  the  shoulder  of 
the  piston  5,  there  is  a  small  pin  fastened  into  the 
f^teiii  of  the  ijiston  and  running  through  a  hole 
in  the  head  of  the  valve,  thus  causing  the  valve  7 
to  move  with  the  piston  5;  m  is  a  small  feed 
groove  in  the  piston  bushing;  and  n  is  a  small 
groove  in  the  shoulder  of  the  triple  piston,  5,  and 
corresponds  with  the  groove  m;  this  allows  air 
from  the  train-line  to  feed  into  the  auxiliary  res- 

ft 

ervoir  when  the  triple  piston  5  is  in  release  posi- 
tion, as  shown  in  Figure  4(). 
Port   /,  in  the  slide  valve   (5,   is   a  hole  clear 
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through  the  valve  and  is  to  allow  the  auxili 
pressure  to  reach  the  seat  of  the  graduating  vi 
7,  which  opens  the  passage  Z,  allowing  the 
to  flow  into  the  brake  cylinder  when  the  brak 
applied.  The  branch  pipe  from  the  train- 
connects  with  the  triple  at  W;  the  pipe  leac 
FIG  4a  to   the   brake    cylindei 

T        "  connected  at  X,  while 

^    ''  ^  connection  to  the  auxili 

«~  _  reservoir   is  made  at 

Chambers  A  and  B  c 
tain  train-line  pressi 
while  chamber  C  is  alw 
charged  with  auxili 
pressure. 

Charging  the  Auxilii 
—  The  position  of 
triple  shown  in  Figure 
is  the  position  of  the  pi 
for  charging  the  auxihi 
Air  from  the  train-line  enters  at  W,  througl 
and  fills  the  chamber  A  and  B.  This  forces  pis 
5  to  position  shown  and  feeds  air  past  the  pis 
5,  through  the  groove  m  in  the  piston  busl 
and  the  groove  n  in  the  piston,  into  charabei 
which  is  in  direct  eonnnunication  with  the  ai 
iary  reservoir  at  Y.  Thus  auxiliary  and  tr 
line  pressure  eventually  become  equal,  eharj 
at  the  rate  of  about  one  pound  per  second.  ' 
feeding  of  air  pressure  from  the  train-line 
the  auxiliary  rcsen'oir  is  the  storage  power 
the  brake  on  that  car. 
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Applying  the  Brakes.  Service  Application.-^ 
As  has  been  already  said,  the  train-line  and  auxil- 
iary pressures  become  equal ;  a  careful  inspection 
will  show  that  there  is  no  way  of  air  getting  into 
the  passage  leading  to  the  brake  cylinder  as  long 
es  the  triple  remains  in  this  position.  Now  sup- 
posing the  engineer  desires  to  apply  the  brake. 
He  moves  the  brake  handle  to  service  position, 
s^hich  reduces  train-line  pressure,  and  then  *4aps" 
the  brake  valve.  The  pressure  in  chamber  C  above 
piston  5  now  being  the  greatest,  forces  the  piston 
iown.  The  instant  piston  5  begins  to  move  it 
closes  the  feed  groove  m  and  unseats  the  gradu- 
ating valve  7  at  W,  and  pressure  from  chamber  C 
Blls  the  passage  Z,  but  cannot  get  into  the  passage 
f,  d,  leading  to  the  brake  cylinder.  The  slide- 
valve  6  is  not  fastened  to  the  piston  5,  but  is 
drawn  down  by  the  collar  u  while  coming  in  con- 
tact with  it.  By  inspecting  it  in  Figure  46  it  will 
^>e  seen  there  is  a  space  between  the  collar  and 
the  valve,  thus  allowing  the  i^iston  to  move  and 
unseat  the  graduating  valve  7  without  moving  the 
^lide-valve.  But  the  piston  5  does  not  stop  after 
unseating  the  graduating  valve.  When  the  collar 
''  comes  in  contact  with  the  slide-valve,  the  piston 
'•ontiiiues  moving  downward,  drawing  the  slide- 
•alve  with  it  until  the  i:)iston  strikes  the  gradu- 
^tin^'-  stein  8.  Tlie  passa^^'o  Z  of  slide-valve  is 
>|'I/osito  ])assage  /,  d,  leading  to  the  hi-ake  eylin- 
lf'i\  thus  the  ])ressnre  from  the  auxiliary  rosor- 
(f'lr  feeds  into  the  brake  cylinder,  a])])lyin^-  the 
rake  since  the  triple  has  now  assumed  the  posi- 
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tion  shown  in  Figure  47.  This  illustration  shows 
the  air  still  feeding  from  the  auxiliary  into  the 
brake  cylinder,  as  indicated  by  the  arrows,  which 
continues  until  the  air  in  the  auxiliary  becomes 
redu(?ed  equal  to  or  a  trifle  below  the  reduction 
made  in  the  train-line,  when  the  air  below  tiie 
piston  5,  now  being  a  trifle  higher,  forces  the  pis- 
ton up  sufficient  to  seat  the  graduating  valve  7, 
at  W  {see  Figure  48),  and  prevent  any  more  air  ■ 


from  the  auxiliary  entering  the  brake  (^linda- 
As  was  said,  the  train-line  pressure  below  pUtoB 
5  is  now  a  trifle  higher  than  the  pressure  abova 
it,  yet  it  is  not  sufficient  to  overcome  the  frifitioil 
of  the  slide-valve  6  on  its  seat,  therefore  dniing 
such  action  the  position  of  the  slide-valve  is  not 
changed. 
Should  it  be  desired  to  apply  the  brake  harder, 
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igineer  lets  a  little  more  air  out  of  the  train- 
widdh  again  reduces  the  pressure  below  pis- 
,  and  it  again  moves  down,  carrying  with 
graduating  valve  7,  thus  more  air  from  the 
ary  flows  into  tiie  brake  cylinder  until  the 
ary  and  train-line  pressures  again  become 
when  it  closes  as  before.  The  reduction  of 
*om  the  train-line  need  not  necessarily  be 
by  the  engineer;  a  reduction  of  train-line 
om  any  cause  will  apply  the  brakes.  This 
(1)  be  made  by  the  engineer  in  the  usual 
i^th  the  brake  valve;  (2)  by  opening  the 
50ck  on  the  end  of  the  train;  (3)  by  opening 
lucting  valve;  (4)  by  a  hose  or  pipe  burst- 
er (5)  the  train  parting.  "When  a  service 
tion  of  20  pounds  is  made  from  the  train- 
he  triple  valve  also  causes  the  pressure  in 
ixiliary  to  reduce  20  pounds,  at  which  pres- 
lie  auxiliary  and  brake  cylinder  become  equal 
le  brake  is  fully  applied,  provided  the  piston 

is  about  8  inches.    Any  further  reduction 
assure  from  the  train-line  is  a  waste  of  train- 
ir. 
ergency  Application.— To  cause  the  emer- 

application  of  the  brakes  it  is  necessary  to 
a  sudden  heavy  reduction  of  the  train-line 
ire.  This  sudden  reduction  causes  auxiliary 
jre  in  chamber  C  to  force  piston  5  down 
luickly,  striking  the  graduating  stem  8,  com- 
ng  its  spring  and  traveling  the  full  length  of 
»er  B,  to  the  position  shown  in  Figure  49. 
;  be  seen  this  establishes  a  large  and  direct 
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coinmunication,  across  the  upper  end  of  the  slide- 
valve  6,  equalizing  the  auxiliary  and  brake  cylin- 
der pressure.  The  emergency  action  of  the  plain 
triple  causes  it  to  set  more  qukkly,  but  not  with 
greater  force. 

Releasing  the  BraJces.— To  release  the  brakes 
the  engineer  places  the  brake  handle  in  full  release 
n'--.4o  i)Osition,  which  allows  the 

air  stored  in  the  main  res- 
ervoir to  feed  (juickly  into 
the  train-line.  liaising  the 
jircssui'e  on  the  lower  or 
train-line  side  of  piston  5 
(sufficient  to  overcome  the 
auxiliary  pressure  and  the 
Iriction  of  the  slide-valve 
and  piston),  forces  it  up- 
ward to  "release  posi- 
tion," <-arrying  the  slide- 
valve  with  it.  By  an  in- 
spection of  Figure  4(i  the 
.«i.o».«  «ruc*r™..  ,,;,vity  j„  (In.  slide-valve  6 
will  he  t-cen  (o  <(nnn'i-t  tlio  jiassage  d  f  leading  to 
jioi't  K,  whicli  opens  to  (he  atiuospliin-e,  thus  al- 
lowing tlic  jirussurc  in  the  brako  cylinder  to  escai>e, 
r<'!c;i.-:ing  (lie  l)i-ako. 

'['lie  triple  lias  uuw  assumed  the  position  ex- 
plained Tor  "rharf/iiifi  the  tiii.riliiirii,"  tlierct'ore 
tl'c  iiu\iliiii-y  jvservoir  is  again  recliarged  as  ex- 
l.laine<i  nii.ler  lliat  head.  (Iinmgli  ports  „i  jmd  «. 
Thr  Xr^r  Ynrlc  I'l'iu,  T>l,,lr.  ( I'lates  Q-4  and 
!}-:>,  A]ipeiiilix.)  — 'I'lie  principle  of  action  is  so 
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nearly  identical  with  the  Westinghouse  that  the 
explanation  for  the  latter  will  suffice. 

The  only  material  difference  is  the  construction 
of  the  graduating  valve,  which  is  a  small  slide- 
valve  48,  working  directly  on  the  cylinder  seat, 
instead  of  inside  the  slide-valve.  Also  there  is 
no  emergency  position  for  the  New  York  plain 
triple,  the  valve  assuming  the  same  i)osition  iu 
emergency  as  in  service,  thus  there  is  no  need  for 
a  graduating  stem  or  spring. 

Quirk  Action  Triple.  (Westinghouse.)  — 
As  has  been  said  elsewhere,  the  quick  action 
triple  is  simply  a  plain  triple  with  quick  action, 
or  emergency  parts  added.  Al the  ugh  the  plain 
automatic  triple  satisfactorily  fulfills  all  the  re- 
quirements for  ordinary  service  stops,  it  devel- 
oped two  serious  faults  in  emergencies:  (1)  it 
required  too  long  a  time  to  get  all  the  brakes  fully 
applied,  therefore  valuable  time  was  lost,  as  it 
took  too  great  a  distance  in  which  to  stop;  (2) 
assuming  the  brakes  were  applied  from  the  engine, 
the  head  brakes  applied  so  much  faster  tlian  the 
others  as  to  cause  a  very  serious  shock  to  tlie 
rear  portion  of  the  train,  doing  damage  to  both 
draft  rigging  and  freight.  It  was  to  overcome 
these  two  objections  that  the  quick-action-triple 
was  invented,  and  in  addition  to  fulfilling  these, 
it  accomplishes  another  highly  valuable  feature 
when  applied  in  emergency.  Instead  of  all  air  in 
the  train-line  having  to  escape  to  the  atmosi)here 
through  the  brake  valve,  the  quick  action  arrange- 
ment helps  to  take  the  train-line  ])ressure  out  and 
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communication,  across  the  upper  end  of  the  slide- 
valve  6,  equalizing  the  auxiliary  and  brake  cylin- 
der pressure.  The  emergency  action  of  the  plain 
triple  causes  it  to  set  more  quickly,  but  not  with 
greater  force. 

Releasing  the  Brakes.— To  release  the  brakes 
the  engineer  places  the  brake  handle  in  full  release 
position,  which  allows  the 
air  stored  in  the  main  res- 
ervoir to  feed  quickly  into 
the  train-hne.  Raising  the 
pressure  on  the  lower  or 
train-line  side  of  piston  5 
(sufficient  to  overcome  the. 
auxiliary  pressure  and  the 
friction  of  the  slide-valve 
and  piston),  forces  it  np- 
ward  to  "release  posi- , 
tion,"  carrying  the  slide- 
valve  with  it.  By  an  in- 
isijeetion  of  Figure  46  the- 
■KiKKKv  .n.ue*i™,.  (.jiyjjy  jj^  (-j^g  slidc-valve  6 
will  be  t^een  to  connect  the  passage  d  f  lea{Mng  to- 
port  K,  which  opens  to  the  atmosphere,  thus  al- 
lowinff  the  prc.-'sure  in  the  brake  cylinder  to  escapOi' 
releasing  tJie  l)nike. 

Till'  lri]!l(^  has  now  assumed  the  position  ei' 
plained  foi-  "rhurr/infj  the  auJ^iUary,"  therefor* 
tic  anxiliai-y  reservoir  is  again  recharged  as  eX" 
jilaint'd  under  that  iicad,  through  ports  m  and* 
The.  Xcir  I'nrk  Plain  Triple.  (Plates  Q-4  an< 
*i*-'',  Appendix.)— The  jirinciple  of  action  la  » 
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nearly  identical  with  the  Westinghouse  that  the 

explanation  for  the  latter  will  suffice. 

The  only  material  difference  is  the  construction 
of  the  graduating  valve,  which  is  a  small  slide- 
valve  48,  working  directly  on  the  cylinder  seat, 
instead  of  inside  the  slide-valve.  Also  there  is 
DO  emergency  position  for  the  New  York  plain 
triple,  the  valve  assuming  the  same  position  in 
emergency  as  in  service,  thus  there  is  no  need  for 
a  graduating  stem  or  spring. 

Quick  Action  Triple,  (Westinghouse.)  — 
As  has  been  said  elsewhere,  the  quick  action 
triple  is  simply  a  plain  triple  with  quick  action, 
or  emergency  parts  added.  Although  the  plain 
automatic  triple  satisfactorily  fulfills  all  the  re- 
quirements for  ordinary  service  stops,  it  devel- 
oped two  serious  faults  in  emergencies:  (1)  it 
required  too  long  a  time  to  get  all  the  brakes  fully 
apjjiied,  therefore  valuable  time  was  lost,  as  it 
took  too  great  a  distance  in  which  to  stop;  (2) 
assuming  the  brakes  were  applied  from  the  engine, 
the  liead  brakes  applied  so  much  faster  than  the 
others  as  to  cause  a  very  serious  shock  to  the 
rear  portion  of  the  train,  doing  damage  to  both 
^Iraft  rigging  and  freight.  It  was  to  overcome 
these  two  objections  that  the  quiek-aetion-triple 
^as  invented,  and  in  addition  to  fulfilling  these, 
it  accomi)lishes  another  highly  valuable  feature 
rten  applied  in  emergency.  Instead  of  all  air  in 
the  train-line  having  to  escape  to  the  atmosphere 
throno^h  the  brake  valve,  the  quick  action  arrange- 
nent  helps  to  take  the  train-line  pressure  out  and 
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puts  it  into  the  brake  cylinder;  thus  accc 
ing  two  purposes:  (1)  reducing  the  press 
throughout  the  train-line  quickly,  and  (2)  inert 
ing  the  brake  cylinder  pressure.  The  slide-vs 
3,  of  which  a  transparent  view  is  shown  in  Fig 
50,  differs  only  from  the  plain  triple  slide-vs 
in  having  a  new  L-shaped  port  S  in  the  end, ; 
a  slot  Q  in  one  side  near  the  same  end;  the 
haust  port  n  is  also  of  a  little  different  shapt 
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order  to  connect  another  new  port  t  in  the  s 
■with  the  exhaust  port  when  in  release  and 
charge,  S  is  to  let  the  auxiliary  pressure  into 
brake  cylinder  in  emergency  application;  1 
when  the  plain  triple  makes  a  large  opening 
the  air  from  the  auxiliary  to  the  brake  cylii 
the  quick  action  valve  makes  a  small  one, 
slotted  port  Q,  in  the  side  of  the  slide-valve  i 
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open  the  port  T,  when  the  slide-valve  has  been 
drawn  into  emergency  position  by  piston  5,  admit- 
ting air  pressure  on  top  of  the  emergency  valve 
piston  8,  compressing  it  and  causing  the  action 
of  the  emergency  valves  of  the  triple.  Valves  10 
and  15  form  a  sort  of  double  check  valve,  as  in  ' 
their  normal  position  air  cannot  pass  both  of  them 

no.  52.    SERVICE  APPLICATION 


'D  either  direction.     Train-pipe  pressure,  when 

first  admitted  into  the  triple  at  A,  a,  lifts  the  check 

raJve  15  and  fills  chamber  Y,  but  cannot  get  by 

'  l!ie  emergency  valve  10.    The  same  thing  happens 

J  from  the  opposite  direction,  when,  for  instance, 

I  after  an  emergency  application  the  pressure  in 
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the  brake  cylinder  above  piston  10  may  be  forced 
from  its  seat,  but  brake  cylinder  pressure  couJd 
not  get  any  further  than  the  chamber  Y.  The 
check  valve  spring  12,  is  to  hold  both  valves  to 
their  seats  when  not  acted  on  by  air  pressure. 
With  the  quick  action  triple  all  ordinary  brake 
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work  is  done  entirely  by  the  service  or  plaii^ 
triple  parts.  The  emergency  part  only  bein^ 
called  into  action  by  sudden  heavy  reductions. 

The  various  positions  of  the  working  parts  oF 
this  tri])le  valve,  in  accomplishing  its  results,  are 
illustrated  in  Figures  51,  52,  53  and  54. 

Strainer  IG  is  designed  to  exclude  foreign  noat- 
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ter  from  the  triple  valve.  Like  the  plain  triple, 
piston  4  operates,  in  response  to  variations  of 
train-pipe  and  auxiliary-reservoir  pressures,  to 
open  and  close  feed  groove  i,  and  controls  the 
movements  of  the  slide-valve  and  the  graduating 
valve.  The  latter  is  secured  to  the  piston  stem 
by  a  pin,  shown  in  dotted  lines. 

FIG.  64.     EMERGENCY  APPLICATION 


Tile  graduating  valve,  moved  by  tlie  main  pis- 
fon,  coiitrol.s  the  flow  of  air  from  the  auxiliary- 
reservoir  through  service  ports,  jiorts  W  and  Z 
of  till'  .ilide-valve. 
The  slide-valve,  moved  by  the  main  i)iston.  con- 
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by  it  again  forces  the  main  piston  to  the  left  and 
unseats  graduating  valve  7,  the  slide-valve  not 
moving.  A  corresponding  further  reduction  of 
auxiliary-reservoir  pressure  results,  through  dis- 
charge of  air  into  the  brake  cylinder.  .  Such  train- 
pipe  reductions  may  be  repeated  until  the  auxil- 
iary-reservoir and  brake  cylinder  pressures  have 
finally  equalized;  the  brake  is  then  fully  applied, 
and  any  further  train-pipe  reduction  is  but  a 
waste  of  train-pipe  air.  A  total  reduction  of 
about  20  pounds  causes  the  auxiliary-reservoir  and 
brake  cylinder  pressures  to  equalize. 

Emergency  Application.— A.  gradual  reduction 
of  train-pipe  pressure  causes  the  main  piston  to 
move  to  the  left  until  stem  j  encounters  stem  21, 
when  the  tension  of  the  graduating  spring  pre- 
vents further  movement ;  but  a  sudden  train-pipe 
reduction  causes  the  main  piston  to  move  out  so 
quickly  that  graduating  spring  22  cannot  with- 
stand the  impact  of  stem  j,  but  yields  so  that  the 
piston  moves  to  the  position  shown  in  Figure  54. 
In  this  x)osition  of  the  parts,  a  diagonal  slot  in  the 
slide-valve  (shown  in  Figure  50)  uncovers  port  t 
(indicated  by  the  dotted  lines  just  below  the  letter 
Z),  wliicli  admits  air  from  the  slide-valve  chamber 
to  the  chamber  above  emergency  piston  8.    Piston 
8  is  thereby  forced  downward  and  unseats  emer- 
gency valve  10,  allowing  the  pressure  in  the  small 
chamber  Y  above  cheek  valve  15  to  escape  into  the 
brake    cylinder.      Train-pipe    pressure   instantly 
raises  the  check  valve  and  train-pipe  air  rushes 
through  chamber  a,  Y  and  X  into  the  brake. cylin- 
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der  at  C.  Air  from  the  auxiliary-reservoir  flows 
through  port  S  of  the  slide-valve  and  passage  r 
into  the  brake  cylinder.  Although  the  openings 
from  the  ** train-line  to  the  brake  cylinder''  and 
from  the  ** auxiliary  to  the  brake  cylinder''  are 
made  practically  at  the  same  time,  the  latter  open- 
ing is  so  much  the  smaller  of  the  two,  that  as  much 
of  the  train-line  pressure  as  will  flow  in,  has  en- 
tered the  brake  cylinder  before  much  of  the  pres- 
sure from  the  auxiliary  can  get  in;  therefore  it 
is  said  *  *  the  pressure  from  the  auxiliary  flows  into 
the  brake  cylinder  in  addition  to  the  pressure 
already  there  from  the  train-line." 

As  soon  as  the  pressure  in  the  brake  cylinder 
becomes  equal  to  that  in  the  train-line,  the  check 
valve  15  closes  and  prevents  the  brake  cylinder 
pressure  from  flowing  back  into  the  train-line, 
^lien  the  auxiliary  and  brake  cylinder  pressures 
Wjualize  the  spring  12  closes  the  emergency  valve 
10  so  that  it  will  be  on  its  seat  when  the  brake  is 
released.  It  thus  occurs  that,  in  an  emergency 
application,  20  per  cent  increased  brake  cylinder 
pressure  (total  60  pounds)  is  secured  through  the 
presence  of  the  air  supplied  by  the  train-pipe  in 
addition  to  that  from  the  auxiliary-reservoir. 

The  ra]>id  discharge  of  air  from  the  train-pipe 
•nto  the  brake  cylinder,  in  the  manner  just  de- 
><Tibed,  causes  a  sudden  reduction  of  train-pii)e 
pressure,  which  causes  a  similar  operation  of  the 
triple  valve  upon  the  next  car;  the  operation  of 
that  valve  similarly  affects  the  next,  and  so  on, 
serially,  throughout  the  train. 


THE  AIR  BRAKE. 


FIG.  BS 

N.  V.  QUICK  ACTION  TRIPLE  VALVE, 
JRELEASE  POSITION 


THE  TRIFLB  VALVE  117 

er  at  C.  Air  from  the  auxiliary-reservoir  flowa 
irough  port  S  of  the  slide-valve  and  passage  r 
ito  the  brake  cylinder.  Although  the  openings 
■um  the  "train-line  to  the  brake  cylinder"  and 
■om  the  "auxiliary  to  the  brake  cylinder"  are 
ade  practically  at  the  same  time,  the  latter  open- 
ig  is  so  muck  the  smaller  of  the  two,  that  as  much 
f  the  train-line  pressure  as  will  flow  in,  has  en- 
tred  the  brake  cylinder  before  much  of  the  pres- 
ire  from  the  auxiliary  can  get  in;  therefore  it 
■•  said  "the  pressure  from  the  auxiliary  flows  into 
ue  brake  cylinder  in  addition  to  the  pressure 
Iready  there  from  the  train-line." 

As  soon  as  the  pressure  in  the  brake  cylinder 
leeomes  equal  to  that  in  the  train-line,  the  check 
'■alve  15  closes  and  prevents  the  brake  ffylinder 
presBure  from  flowing  back  into  the  train-line. 
\\lien  the  auxiliary  and  brake  cylinder  pressures 
equalize  the  spring  12  closes  the  emergency  valve 
10  so  that  it  will  be  on  its  seat  when  the  brake  is 
released.  It  thus  occurs  that,  in  an  emergency 
ipplication,  20  per  cent  increased  brake  cylinder 
oressure  (total  60  pounds)  is  secured  through  the 
presence  of  the  air  supplied  by  the  train-pipe  in 
iddition  to  that  from  the  auxiliary-reservoir. 

The  rapid  discharge  of  air  from  the  train-pipe 
nto  the  brake  cylinder,  in  the  manner  just  de- 
cribed,  causes  a  sudden  reduction  of  train-pipe 
ipessure,  which  causes  a  similar  operation  of  the 
riple  valve  upon  the  next  car;  the  operation  of 
lat  valve  similarly  affects  the  next,  and  so  on, 
irially,  throughout  the  train. 


THE  AIR  BRAKE. 


N.  Y.  QUICK  ACTION  TRIPLE  VALVE, 
JtELEASE  POSITION 


THE  TRIPLE  VALVE.  119 

Westinghouse   becomes   fully  applied,   it   is   set 
^l)out  20  per  cent,  harder  than  the  New  York. 

Like  the  Westinghouse,  the  New  York  quick 
iction  triple  is  simply  a  plain  triple  with  a  nimi- 
>€r  of  extra  parts  added,  the  extra  parts  consti- 
xiting  the  emergency  or  quick  action  features, 
during  all  ordinary  braking  these  parts  lie  dor- 
aant,  and  are  only  called  upon  in  actual  emer- 
^-encies  to  apply  the  brakes  quicker  and  with  full 
'orce  as  soon  as  possible.  The  triple,  as  it  actually 
i-ppears,  is  shown  in  plate  Q-6,  Appendix,  but  on 
iccount  of  some  of  the  mechanism,  valves,  etc., 
appearing  at  right  angles,  it  makes  it  rather  diffi- 
cult to  trace  its  action.     Therefore  conventional 
drawings  of  the  triple  in  all  positions  are  shown 
in  accompanying  Figures  55,  56,  57  and  58,  and 
show  more  readily  the  relations  of  the  different 
halves  and  passages.    Referring  to  Figure  55,  H 
IS  a  passage  formed  around  the  valve  body  lead- 
ing to  emergency  piston  137  and  to  the  atmos- 
pliere  through  port  J.     This  passage  never  con- 
tains any  pressure  except  during  the  emergency 
action  of  the  trij^le.     K  is  a  large  passage  from 
the  auxiliary-reservoir  to  emergency  valve  138, 
3ncl  always  contains  auxiliary-reservoir  pressure, 
L.L.  is  a  continuous  passage  leading  from  this 
eiuergency  valve  138  to  the  brake  cylinder  check 
valve  117;  and  in  emergency  position  provides  a 
iarge  passage  for  the  air  from  the  auxiliary  to  the 
brake  cylinder  in  addition  to  the  opening  made  by 
the  graduating  valve  48.     F    is    a    port    drilled 
:hrough  the  piston  129  for  the  purpose  of  charging 
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chamber  G  between  the  two  pistons  128  and  1 
Charging.— Air  from  the  train-pipe  enteri 
triple  at  A,  Figure  55,  flows  through  passag 
/,  /,  into  chambers  g,  g,  and  B  1.  Entering  pc 
air  passes  through  the  piston  129  into  cha: 
G,  thus  forcing  piston  128  to  the  position  sh 
Air  from  chamber  B  1  flows  through  feed  ] 
B  and  n  into  the  auxiliary-reservoir  at  Y,  as 
cated,  thus  charging  the  auxiliary  equal  tc 
train-pipe  pressure. 

Service  Application.— Thow^  the  action  a 
quick  action  triple  in  service  application  is 
same  as  the  plain  triple,  it  will  be  observed, 
ever,  in  the  former  that  the  piston  is  constri 
so  as  to  form  a  cylinder  in  which  the  vent-^ 
piston  129  is  fitted.  When  the  train-line  pre^ 
is  reduced  gradually  the  pressure  in  chamb 
reduces  also,  and  allows  the  piston  128  to  i 
to  the  left  without  moving  the  piston  129,  as 
ing  the  position  shown  in  Figure  56.  This  c 
feed  groove  B,  moves  the  slide-valve  38  so 
it  closes  the  exhaust  port  i,  and  graduating  ^ 
48  opens  port  I,  allowing  auxiliary  air  to  flo 
the  brake  cylinder  in  quantities  equal  to  that  t 
from  the  train-pipe  (or  auxiliary  air  has  equa 
with  the  brake  cylinder).  If  a  reduction 
pounds  is  taken  from  the  train-pipe,  thus  lea 
65  pounds  against  the  train-pipe  face  of  the  p 
128,  the  auxiliary  air  will  flow  into  the  brake 
inder  till  it  becomes  slightly  less  than  65  poi 
when  the  greater  train-pipe  pressure  will  : 
the  piston  back  sufficiently  to  close  the  graduj 
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valve  48,  the  slide-valve  38  not  moving.  This  is 
'^lap''  position.  Figure  57.  If  a  further  reduc- 
tion is  made  from  the  train-pipe,  which  again 
leaves  auxiliary  pressure  the  greatest,  the  piston 
will  again  open  the  graduating  valve  48,  thus  al- 
lowing more  air  to  flow  from  the  auxiliary  to  the 
brake  cylinder.  Like  other  triple  valves,  this  one 
will  respond  to  repeated  reductions  till  the  auxil- 
iary and  brake  cylinder  equalize. 

Emergency  or  Quick  Action  Application.— IX 
was  said  under  the  preceding  head  that  when  a 
reduction  was  made  from  the  train-line  pressure, 
chamber  G  pressure  also  reduced  with  it,  flowing 
back  through  the  small  port  hole  F,  which  allowed 
the  piston  128  to  move  toward  piston  129  without 
;  disturbing  it.     This,  however,  only  applies  when 
a  moderate  reduction   of  train-line  pressure  is 
made.    AVlien  it  is  desired  to  ai)ply  the  brakes  in 
emergency,  a  quick  heavy  reduction  of  the  train- 
line  i)ressure  is  made, and  the  air  confined  in  cham- 
ber (j,  between  the  two  pistons  cannot  escape  as 
fast  as  the  train-line  pressure  is  reduced;  so  the 
piston  128  moving  forward,  cushions  on  the  air 
in  chamber  Gr  and  drives  joiston  129  ahead  of  it. 
(See  Figure  58.)     The  stem  of  piston  129  now 
.strikes  the  vent  valve  71  and  forces  it  off  its  seat 
and  air   from  the  train-line  rushes  past  it  into 
passage  H,  compressing  piston  137  and  escaping 
to  the  atmosphere  through  port  J;  thus  causing 
a  quick  reduction  of  the  train-line  pressure,  that 
results  in  the  emergency  action  of  the  next  trijole. 
When  the  train-line  pressure  rushes  into  chamber 
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chamber  G  between  the  two  pistons  128  and  129. 

Charging.— AiT  from  the  train-pipe  enters  th( 
triple  at  A,  Figure  55,  flows  through  passages  e 
f,  f,  into  chambers  g,  g,  and  B  1.  Entering  port  J 
air  passes  through  the  piston  129  into  chamber 
G,  thus  forcing  piston  128  to  the  position  shown. 
Air  from  chamber  B  1  flows  through  feed  ports 
B  and  n  into  the  auxiliary-reservoir  at  Y,  as  indi- 
cated, thus  charging  the  auxiliary  equal  to  the 
train-pipe  pressure. 

Service  Application.— Thou^  the  action  of  the 
quick  action  triple  in  service  application  is  the 
same  as  the  plain  triple,  it  will  be  observed,  how- 
ever, in  the  former  that  the  piston  is  constructed 
so  as  to  form  a  cylinder  in  which  the  vent-valve 
piston  129  is  fitted.    Wlien  the  train-line  pressure 
is  reduced  gradually  the  pressure  in  chamber  G 
reduces  also,  and  allows  the  piston  128  to  move 
to  the  left  without  moving  the  piston  129,  assum- 
ing the  position  shown  in  Figure  56.    This  closes 
feed  groove  B,  moves  the  slide-valve  38  so  that 
it  closes  the  exhaust  port  i,  and  graduating  valve 
48  opens  port  I,  allowing  auxiliary  air  to  flow  to 
the  brake  cylinder  in  quantities  equal  to  that  taken 
from  the  train-jiipe  (or  auxiliary  air  has  equalized 
with  the  brake  cylinder).     If  a  reduction  of  5 
pounds  is  taken  from  the  train-pipe,  thus  leaving 
65  pounds  against  the  train-pipe  face  of  the  piston, 
128,  the  auxiliary  air  will  flow  into  the  brake  cyl- 
inder till  it  becomes  slightly  less  than  65  pounds, 
when  the  greater  train-jjipe  pressure  will  force 
the  piston  back  sufficiently  to  close  the  graduating 
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valve  48,  the  slide-valve  38  not  moving.  This  is 
**lap''  position.  Figure  57.  If  a  further  reduc- 
tion is  made  from  the  train-pipe,  which  again 
leaves  auxiliary  pressure  the  greatest,  the  piston 
will  again  open  the  graduating  valve  48,  thus  al- 
lowing more  air  to  flow  from  the  auxiliary  to  the 
brake  cylinder.  Like  other  triple  valves,  this  one 
will  respond  to  repeated  reductions  till  the  auxil- 
iary and  brake  cylinder  equalize. 

Emergency   or   Quick  Action  Application.— J.i 
was  said  under  the  preceding  head  that  when  a 
reduction  was  made  from  the  train-line  pressure, 
chamber  G  pressure  also  reduced  with  it,  flowing 
back  through  the  small  port  hole  F,  which  allowed 
the  piston  128  to  move  toward  piston  129  without 
disturbing  it.     This,  however,  only  applies  when 
a  moderate  reduction   of  train-line  pressure  is 
made.    AVhen  it  is  desired  to  apply  the  brakes  in 
emergency,  a  quick  heavy  reduction  of  the  train- 
line  i)ressure  is  made, and  the  air  confined  in  cham- 
ber (j,  between  the  two  pistons  cannot  escape  as 
fast  as  the  train-line  pressure  is  reduced;  so  the 
piston  128  moving  forward,  cushions  on  the  air 
in  chamber  Gr  and  drives  jDiston  129  ahead  of  it. 
(See  Figure  58.)     The  stem  of  piston  129  now 
strikes  the  vent  valve  71  and  forces  it  off  its  seat 
and  air   from  the  train-line  rushes  past  it  into 
passage  H,  compressing  piston  137  and  escaping 
to  tlie  atmosphere  through  port  J;  thus  causing 
a  quick  reduction  of  the  train-line  pressure,  that 
results  in  the  emergency  action  of  the  next  triple. 
\Vhen  the  train-line  pressure  rushes  into  char^ber 
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H  and  compresses  the  piston  137,  the  stem  of  pie 
ton  137  strikes  the  emergency  valve  138,  driviaj 
it  off  its  seat,  and  air  from  the  auxiliary-reservoij 
suddenly  flows  to  the  brake  cylinder  through  the 
passage  L,  L,  and  past  the  check  valve  117.    Aux- 
iliary air  also  flows  to  the  brake  cylinder  past  the 
graduating  valve  48  and  through  the  service  porl 
l.    This  figure  shows  the  triple  in  emergency  ac- 
tion, the  course  of  the  air  being  shown  by  the 
arrows.    It  is  to  be  understood  that  to  get  quick 
action  with  this  valve,  the  result  must  be  sought 
before  any  service  apf)lication  is  made.     If  the 
triple  is  moved  to  service  position  with  the  least 
service  reduction  all  of  chamber  G  air  will  flow 
back  into  the  train-pipe,  as  shown  in  Figure  56, 
or  the  volume  will  be  greatly  reduced  on  **lap^' 
as  in  Figure  57.     The  triple  must  be  in  release 
position  with  chamber  Gr,  fully  charged,  to  later 
effect  the  emergency  action.     After  emergency 
action  the  check  valve  117  reseats  to  prevent  the 
brake  cylinder  pressure  from  passing  back  into 
chamber  L;  vent  valve  71  and  piston  129  are 
moved  back  to  their  normal  positions  by  spring 
132  after  chamber  Gr  has  reduced  through  port  f 
sufficiently   to   jiermit   it.    After   vent   valve  71 
closes,  train-pipe  air  ceases  to  act  on  piston  137, 
and  spring  140  reseats  valve  139. 

Release.— After  service  or  emergency  applica- 
tion, the  triple  releases  the  brake  as  by  other 
triple  valves  recently  mentioned,  air  from  the 
train-pipe  again  enters  at  A  and  finds  its  way  to 
the  triple  piston,  charging  chamber  Gt  tbrou^ 
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port  F^  until  it  is  strong  enough  to  overcome  the 
auxiliary  pressure.  The  pistpn  is  moved  to  the 
right  as  in  Figure  55,  the  slide-valve  cavity  allow- 
ing the  brake  cylinder  air  to  escape  through  ports 
i  and  j  to  the  atmosphere,  while  the  feed  groove 
B  of  the  cylinder  allows  the  auxiliary  to  recharge. 

NOTB: — ^Descriptions  of  and  instructions  for  manipulation 
oCKodem  Westinghouse  Triple  Valves  will  be  found  in  tbe 
Appendix  hereta 

The  New  York  JT-B  Triple  Valve  for  Freight 
Sertnce. — ^The  triple  valve  illustrated  aud  de- 
scribed on  the  following  ^ages  is  designed  to  meet 
the  demand  of  such  railroads  as  may  desire  a- 
freight  car  triple  valve  which  provides  for  a  quick 
serial  service  application  of  the  brakes  in  a  serv- 
ice reduction,  a  restricted  release  of  the  forward 
brakes,  and  a  more  uniform  recharge  of  auxiliary 
reservoirs.  ^ 

This  triple  valve  performs  all  the  fmictions  of 
the  older  type  of  quick  action  triple  valve,  as  well 
as  three  additional  functions,  viz. :  Quick  Service, 
Restricted  Eelease  and  Uniform  Recharge.  It 
can  be  used  in  the  same  train  with  the  older  type 
of  triples,  and  it  improves  the  action  of  the  latter 
^en  so  used.  It  is  well  adapted  for  use  on  long 
or  short  trains. 

The  triple,  as  it  actually  appears,  is  shown  in 
Plate  Q^B,  Appendix. 

The  Quick  Service  function  results  in  quick 
serial  operation  of  the  brakes,  by  venting  brake 
wpe  air  to  the  brake  cylinder  in  service  applica- 
ion,  on  the  same  principle  and  by  substantially 
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Nortnal  Release  cmd  Recharging  Position.— 
Air  from  the  brake  pipe  enters  the  triple  valve 
at  A,  passes  through  passage  B  to^  chamber  G, 
through  passage  D  to  chamber  E,  through  feed 
ports  F,  Q-  and  H  to  chamber  K  and  auxiliary  res- 
ervoir. The  rate  of  charging- the  auxiliary  reser- 
voir m  this  position  is  approximately  the  same  as 
'^th  the  older ,,t3rpe  of  triple  valve  (H-1)  on  the 
Same  size  reservoir.  While  the  piston  6  and  slide 
Valve  2  are  in  this  position,  cavity  P  in  slide  valve 
2  connects  brake  cylinder  passage  3  and  exhaust 
passage  Q,  givj^  a  normal  exhaust  to  the  at- 
mosphere.   See  Fig.  58A. 

When  piston  6  is  in  the  position  shown  in  Fig. 
58A,  port  F  is  partly  closed  so  as  to  reduce  to  a 
minimum  the  back  flow  from  the  auxiliary  to  the 
brake  pipe,  however,  when  the  brake  pipe  pres- 
sure at  any  time  is  slightly  above  the  pressure  in 
the  auxiliary  reservoir,  piston  6  will  be  moved  by 
the  brake  pipe  pressure  to  the  right  ugainst  the 
power  of  spring  10,  fully  uncovering  port  F.    Air 
from  the  brake  pipe  can  then  feed  more  rapidly 
to  the  auxiliary  reservoir  by  means  of  the  port 
F  and  the  combined  capacity  of  ports  G  and  H. 
As  soon  as  the  pressure  becomes  practically 
dualized,  the  power  of  spring  10  will  again  re- 
turn piston  6  to  the  position  shown  in  Fig.  58A 
and  the  air  will  flow  from  the  brake  pipe  to  the 
auxiliary  reservoir  until  the  brake  pipe  and  auxil- 
iary reservoir  pressures  become  equal.     At  the 
same  time  that   auxiliary   is   being  charged   the 
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brake  pipe  pressure  will  unseat  check  valve  1,  and 
chamber  X  will  be  charged  equal  to  brake  pipe 
pressure. 

Service  Position, — ^When  it  is  desired  to  make 
a  service  application  of  the  brakes,  a  gradual  re- 
duction of  brake  pipe  pressure  is  made  with  the 
brake  valve  and  this  reduction  in  the  brake  pipe 
',  and  chamber  E  causes  piston  6  to  be  moved  to  the 
left  by  the  preponderance  of  pressure  in  the  auxil- 
iary reservoir,  or  chamber  K,  until  the  stem  of 
piston  6  comes  in  contact  with  graduating  stem 
7,  which  IS  held  in  place  by  the  tension  of  gradu- 
ating spring  8.    This  movement  of  piston  6  carries 
graduating  valve  4  and  slide  valve  2  to  the  posi- 
tion shown  in  Fig.  58B.    When  slide  valve  2  and 
graduating  valve  4  have  assumed  the  position 
shown  in  Fig.  58B,  passage  J  is  cut  off  from  pas- 
sage Q  leading  to  the  exhaust  port  and  air  from 
the  auxiliary  reservoir  passes   through  port  U 
in  slide  valve  2  and  port  J  to  the  brake  cylinder, 
at  the  same  time  auxiliary  air  feeds  through  port 
0  in  the  graduating  valve  4  and  port  T  in  slide 
^alve  2,  and  passage  W  leading  to  the  emergency 
piston.     The  pressure  will  now  build  up  on  the 
emergency  piston  sufficient  to  unseat  inner  check 
valve  12,  which  will  reduce  the  pressure  in  cham- 
ber X.    The  brake  pipe  pressure  will  then  unseat 
valve  1  and  brake  pipe    air   will  flow  past  this 
\'alve  through  small  port  Y,  past  the  inner  check 
valve  12  into  chamber  V,  through  passage  Z  and 
passage  J  to  the  brake  cylinder. 
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brake  pipe  pressure  will  unseat  check  valve  1,  and 
<^hamber  X  will  be  charged  equal  to  brake  pipe 
pressure. 

Service  Position. — When  it  is  desired  to  make 
3,  service  application  of  the  brakes,  a  gradual  re- 
duction of  brake  pipe  pressure  is  made  with  the 
brake  valve  and  this  reduction  in  the  brake  pipe 
and  chamber  E  causes  piston  6  to  be  moved  to  the 
left  by  the  preponderance  of  pressure  in  the  auxil- 
iary reservoir,  or  chamber  K,  until  the  stem  of 
piston  6  comes  in  contact  with  graduating  stem 
7,  which  is  held  in  place  by  the  tension  of  gradu- 
ating spring  8.    This  movement  of  piston  6  carries 
graduating  valve  4  and  slide  valve  2  to  the  posi- 
tion shown  in  Fig.  58B.    When  slide  valve  2  and 
graduating  valve  4  have  assumed   the  position 
shown  in  Fig.  58B,  passage  J  is  cut  off  from  pas- 
^ao:e  Q  leading  to  the  exhaust  port  and  air  from 
the  auxiliary  reservoir   passes   through  port   U 
in  slide  valve  2  and  port  J  to  the  brake  cylinder, 
c'it  the  same  time  auxiliary  air  feeds  through  port 
0  in  the  graduating  valve  4  and  port  T  in  slide 
valve  2,  and  passage  W  leading  to  the  emergency 
piston.     The  pressure  will  now  build  up  on  the 
ein('r2:ency  piston  sufficient  to  unseat  inner  check 
valve  12,  which  will  reduce  the  pressure  in  cham- 
\)i^v  X.    The  brake  pipe  pressure  will  then  imseat 
valve  ]    and  brake  pipe    air    will  flow  past  this 
valve  through  small  port  Y,  past  the  inner  check 
valve  12  into  chamber  V,  through  passage  Z  and 
l>as>age  J  to  the  brake  cylinder. 
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In  this  position  of  the  emergency  piston  13  by- 
pass port  A-1  is  open  to  the  right  of  the  piston 
allowing  the  auxiliary  reservoir  pressure  which 
lias  built  up,  on  the  right  of  ihe  emergency  piston 
to  equalize  with  the  brake  cylinder  pressure  on 
the  left  of  the  piston,  in  chamber  V.  Any  pres- 
sure that  might  accumulate  at  the  right  of  piston 
13  in  excess  of  that  sufficient  to  unseat  inner  check 
valve  12  will  be  relieved  by  by-pass  port  A-1.  By 
this  means  a  serial  venting  is  obtained  from  tfce 
brake  pipe  to  the  brake  cylinder  in  service  ap- 
plicatioji. 

Service  Lap  Position. — ^When  the  desired  brake 
pipe  reduction  has  been  made  and  the  brake  valve 
exhaust  has.  closed,  as  the  relative  capacity  of 
ports  U  and  0  are  such  that  the  auxiliary  reser- 
voir pressure  will  be  reduced  at  a  more  rapid  rate 
than  the  brake  pipe  will  reduce  through  port  Y, 
the  greater  pressure  in  chamber  E  will  cause  pis- 
ton 6  and  graduating  valve  4  to  move  to  the  right 
and  assume  the  position  shown  in  Fig.  58C,  which 
is  known  as  service  lap  position. 

When  the  brake  pipe  reduction  ceases  and  the 

auxiliary  reservoir  pressure  by  flowing  through 

I»orts  U,  I  and  J  to  the  brake  cylinder  becomes 

>Ii«:htly  less  than  the  brake  pipe  pressure,  piston 

fi  and  graduating  valve  4  are  moved  to  the  right 

until  the  shoulder  of  piston  6  comes  in  contact 

with  the  end  of  slide  valve  2.     This  movement 

closes  ports  U  and  T,  thus  preventing  any  fur- 
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chamber  G  between  the  two  pistons  128  and  129. 

Charging.— AiT  from  the  train-pipe  enters  the 
triple  at  A,  Figure  55,  flows  through  passages  e, 
f,  /,  into  chambers  g,  g,  and  B  1.  Entering  port  F 
air  passes  through  the  piston  129  into  chamber 
6,  thus  forcing  piston  128  to  the  position  shown. 
Air  from  chamber  B  1  flows  through  feed  ports 
B  and  n  into  the  auxiliary-reservoir  at  Y,  as  indi- 
cated, thus  charging  the  auxiliary  equal  to  the 
train-pipe  pressure. 

Service  Applicatiofi.— -Though,  the  action  of  the 
quick  action  triple  in  service  application  is  the 
same  as  the  plain  triple,  it  will  be  observed,  how- 
ever, in  the  former  that  the  piston  is  constructed 
so  as  to  form  a  cylinder  in  which  the  vent-valve 
piston  129  is  fitted.  When  tlie  train-line  pressure 
is  reduced  gradually  the  i)ressure  in  chamber  G 
reduces  also,  and  allows  the  juston  128  to  move 
to  the  left  without  moving  the  piston  129,  assum- 
ing the  i)osition  shown  in  Figure  56.  This  closes 
feed  groove  B,  moves  the  slide-valve  38  so  that 
it  closes  the  exhaust  i)ort  /,  and  graduating  valve 
48  oi)ens  port  /,  allowing  auxiliary  air  to  flow  to 
the  brake  cylinder  in  (luantities  Qquixl  to  that  taken 
from  the  train-i)ii)e  (or  auxiliary  air  has  eciualized 
w^ith  the  brake  cylinder).  ]f  a  reduction  of  5 
pounds  is  taken  from  the  train-pipe,  thus  leaving 
()5  pounds  against  the  train-pipe  face  of  the  i)iston 
128,  the  auxilinrv  air  will  flow  into  the  l)rake  cvl- 
inder  till  it  becomes  sli|2:]itly  loss  tlian  65  ])oimds, 
when  the  greater  train-pijx*  ])ressure  will  force 
the  piston  back  sufficiently  to  close  the  graduating 
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ther  flow  of  air  from  the  auxiliary  reservoir  to 
the  brake  cylinder. 

If  it  is  desired  to  make  a  heavier  application, 
a  further  reduction  of  brake  pipe  pressure  is 
Blade  and  piston  6  will  be  moved  again. to  the 
left  carrying  with  it  graduating  valve  4,  uncover- 
ing feed  port  U,  permitting  additional  air  from 
the  auxiliary  to  feed  to  the  brake  cylinder.  As 
soon  as  the  auxiliary  pressure  is  again  reduced 
helow  that  of  the  brake  pipe,  piston  6  will  be  re- 
turned to  the  right,  carrying  with  it  graduating 
valve  4  and  closing  port  U. 

This  operation  can  be  repeated  until  the  auxil- 
iary reservoir  and  brake  cylinder  pressures  be- 
come equal. 

Restricted  Release  Position. — ^When  it  is  de- 
sired to  put  the  triple  valves  in  restricted  release 
position,  air  is  admitted  to  the  brake  pipe  in  suflS- 
eient  volume  to  force  piston  6,  slide  valve  2  and 
jrraduating  valve  4  to  the  position  shown  in  Fig. 
58D. 

In  this  position   the   upper   end  of  port  M  is 

Wosed  by  graduating  valve  4  and  air  from  the 

brake  cylinder  will  pass  through  passage  J  into 

r-avity  P,  up  through  small  port  S  into  passage  M 

to  exhaust  port  Q,  thus  restricting  the  release  of 

air  from  the  brake  cylinder.  The  flow  of  air  from 

the  brake  cylinder  to  the  atmosphere  is  limited  to 

thf^  cai)acity  of  small  port  S. 
AMien  piston  6  is  held  in  the  position  shown  in 

FiiT.  58D,  the  triple  piston  packing  ring  covers 
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port  Qj  limiting  recharging  of  the  anxiliary  to  the 
capacity  of  port  H  in  the  triple  cylinder  bushing. 
Normal  Release  After  Restricted  Release. — 
^^en  piston  6  moves  to  the  position  sho^yn 
in  Figure  58D,  it  moves  stem  9  to  the  right, 
compressing  spring  10  and  when  the  auxiliary 
I'eservoir  pressure  becomes  nearly  equal  to  the 
brake  pipe  pressure,  spring  10  forces  stem  9, 
piston  6  and  graduating  valve  4  to  the  left  to  the 
I>osition  shown  in  Fig.  58E.  In  this  position 
cavity  N  in  the  graduating  valve  connects  brake 
cylinder  passage  J  with  passage  E,  and  uncovers 
the  upper  end  of  port  M,  thus  connecting  to  the 
exhaust  port  Q,  giving  a  free  exhaust  from  the 
brake  cylinder  to  the  atmosphere. 

Emergency  Position.— When  an  emergency  ap- 
pUcation  of  the  brakes  is  desired,  a  quick  reduc- 
tion of  the  brake  pipe  pressure  is  made,  causing 
piston  6,  slide  valve  2  and  graduating  valve  4  to 
move  to  the  position  shown  in  Fig.  58F.    In  this 
position  piston    6    seats    on  the   leather  gasket, 
forming  an  air  tight  joint  and  prevents  leakage  of 
air  from  the  auxiliary  reservoir  to  the  brake  pipe. 
With  slide  valve  2  and  graduating  valve  4  in  the 
position  shown,  port  U  registers  with  passage  W, 
permitting  air  from  the  auxiliary  reservoir  to 
Bow  to  emergency  piston  13,  forcing  piston  to  the 
extreme  left,  unseating  quick  action  valve  11,  per- 
mitting brake  pipe  air  to  flow  past  check  valve  1 
and  quick  action  valve  11,  through  passages  Z  and 
J  to  the  brake  cylinder. 
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Due  to  the  large  opening  through  ports  U  and 
^^,  auxiliary  reservoir  pressure  is  admitted  to  the 
right  of  piston  13  in  such  quantity  as  to  force  the 
piston  beyond  by-pass  port  A-1,  thus  preventing 
the  power  on  the  right  of  the  piston  being  de- 
stroyed before  emergency  is  completed.     At  the 
Same  time  air  from  the  auxiliary  reservoir  passes 
through  ports  I  and  J  to  the  brake  cylinder,  caus- 
ing a  quick  and  full  application  of  the  brakes. 

^Yhen  the  brake  pipe  and  brake  cylinder  have 
become  nearly  equalized,  check  valve  1  will  be 
returned  to  its  seat  by  the  spring  QT-118-A,  pre- 
venting any  back  leakage  from  the  brake  cylinder 
to  the  brake  pipe.    The  release  of  the  brakes  fol- 
lowing an  emergency  application  is  brought  about 
in  the  same  way  as  following  a  service  application. 
The  New  York  Type    J.    Triple  Valve  is  in- 
tended for  use  on  all  classes  of  passeni^er  trains. 
This  valve  is  maxhi  in  two  stvles,  Stvle  ^^A"  and 
i^tyle  "B,"  and  l)otli  are  Quick  Action,  Automatic 
and  of  the  Pipeless  type.     Suitable  ])ipo  connec- 
ti(tn<  are  provided  for  in  the  Type  J  Triple  Valve, 
^lif'tlior  it  is  connected  to  a  bracket,  or  direct  to 
tlio  brake  cvlinder. 

Stvle  ^^A"  is  fitted  with  a  TTic:!!  Emercrencv- 
Pressure  Cap,  and  o2  E.  V.  Safety  Valve  in  con- 
n^'tion  with  a  supplementary  reservoir,  and  is  so 
'•onstructed  as  to  guard  against  sliding  of  wheels 
when  making  the  slow-speed  or  ordinary  station 
-tops,  but  retains  the  maximum  pressure  through- 
out in  emergency  applications,  when  it  is  neces- 


THE  AIR  BRAKE. 


FULL    SERVICE    POSITION. 


t      ■    > 


■^  ''^  f 


,  THE  tAiPLE  valve.  t21-p  ,    ■/ 

i 

sary  to  stop  in  the  shortest  possible  distance. 
Style  ''B'*  perfoilns  the  same  f  mictions  as  Style 
**A,''  except  those  in  connection  with  the  High 
Emergency  Pressure  Cap,  Safety  Valve  and  sup- 
plementary reservoir,  therefore  Style  **A*'  is 
described. 

The  principal  features  of  the  Type  J  Triple 
Valves  are  as  follows : 

Quick  Recharge  of  AuaAliary  Reservoirs : — The 
auxiliary  reservoirs  are  recharged  in  about  the 
same  time  required  to  release  the  air  from  the 
trake  cylinders,  therefore,  the  maximum  braking 
pressure  is  available  at  all  times. 

Eigh  Emergency  Cylinder  Pressure.  —  This 
pressure,  which  is  much  higher  than  the  maximum 
Inserviee  applications,  is  obtained 'by  the  use  of 
tie  Higli  Emergency  Pressure  Cap,  and  the  Sup- 
plementary Eeservoir,  and  is  retained  throughout 
the  stop. 

full  Release  and  Charging  Position. — Fig.  58G 
shows  the  valve  in  Full   Release    and  Chargin.^ 
Position.    Air  from  the  brake  pipe  enters  at  A, 
passes  to  chambers  B  and  C,  then  through  feed 
froove  D,  to  chamber  E,  and  the  auxiliary  reser- 
voir.   Air  from  passage   A    also  unseats  check 
^Ive  1,  and  passes  through  chamber  F  and  port 
Gf  to  chamber  E,  and  the  auxiliary  reservoir.    In 
this  position,  auxiliary  reservoii"  pressure  flows 
through  port  H  in  graduating  valve  2,  port  I  in 
slide  valve  3,  and  port  J  in  the  seat  to  the  sup- 
plementary reservoir,  and  brake  cylinder  pres- 
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sure  flows  through  port  Q  in' thOiSeat,  ports  T  and 
2  m  slide  valve  3,  cavity  W  in  gradnatmg  valve 
2,  port  X  in  slide  valve  3,  and  port  Y  in  the  seat 
to  the  atmosphere,  thus  recharging  the  auxiliary 
and  supplementary  reservoirs,  and  releasing  the 
brakes. 

Service  Application  Position. — ^Fig.  58H  shows 
the  valve  in  the  Service  Position.    A  slight  reduc-  ^ 
tion  of  the  brake  pipe  pressure  at  the  brake  valve, 
>*educes  the  pressure  in  chamber  C,  and  piston 
10  is  moved  to  the  left  by  the  greater  pressure, 
which  is  then  contained  id  chamber  E,  and  the 
auxihary  reservoir,  carrying  graduating  valve  2, 
and  slide  valve  3  to  the  position  shown  in  Fig. 
58H.    Auxiliary  Reservoir   pressure   now  flows 
through  ports  R,  S  and  Q  to  the  brake  cylinder. 
The  service  ports  are  so  proportionied  as  to  insure 
against  obtaining  an  Emergency  Application  of 
the  brakes  when  making  a  Service  Application. 
In  Service  Applications,  the  Safety  Valve,  which 
is  set  to  close  at  60  pounds,  is  in  communication 
with  the  brake  cylinder  through  ports  Al,  El,  Dl 
and  Q,  and  the  brake  cylinder  pressure  is  kept 
within  the  adjustment  of  the  Safety  Valve  to  pre- 
vent danger  of  sliding  wheels. 

Lap  Position. — ^When  a  light  reduction  of  brake 
pipe  pressure  is  made  and  the  auxiliary  reservoir 
pressure  becomes  slightly  less  than  the  brake 
pipe  pressure  in  chamber  C,  the  brake  pipe  pres- 
sure moves  piston  10  and  graduating  valve  2  to 
Lap  Position,  as  shown  in  Fig.  581,  closing  all 
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sure  flows  tlirough  port  Q  in  the  seat,  ports  T  and 
Z  in  slide  valve  3,  cavity  W  in  graduating  valve 
2,  port  X  in  slide  valve  3,  and  port  Y  in  the  seat 
to  the  atmosphere,  thus  recharging  the  auxiliary 
and  supplementary  reservoirs,  and  releasing  the 
brakes. 

Service  Application  Position, — Fig.  58H  shows 
the  valve  in  the  Service  Position.    A  slight  reduc- 
tion of  the  brake  pipe  pressure  at  the  brake  valve, 
reduces  the  pressure  in  chamber  C,  and  piston 
10  is  moved  to  the  left  by  the  greater  pressure, 
which  is  then  contained  in  chamber  E,  and  the 
auxiliary  reservoir,  carrying  graduating  valve  2, 
and  slide  valve  3  to  the  position  shown  in  Fig. 
58H.    Auxiliary  Eeservoir    pressure    now  flows 
through  ports  R,  S  and  Q  to  the  brake  cylinder. 
The  service  ports  are  so  proportioned  as  to  insure 
asfainst  obtaining  an  Emergency  Application  of 
the  brakes  when  making  a  Service  Application. 
In  Service  Applications,  the  Safety  Valve,  which 
i.>  set  to  close  at  60  pounds,  is  in  communication 
with  the  brake  cylinder  through  ports  Al,  El,  Dl 
and  Q,  and  the  brake  cylinder  pressure  is  kept 
within  the  adjustment  of  the  Safety  Valve  to  pre- 
vent danger  of  sliding  wheels. 

Lnp  Position, — When  a  li.i>'ht  reduction  of  brake 
pipe  pressure  is  made  and  the  auxiliary  reservoir 
]»ro>>ure  becomes  slightly  less  than  the  brake 
pil)e  pressure  in  chamber  C,  the  brake  pipe  pres- 
sure moves  piston  10  and  graduating  valve  2  to 
Lap  Position,  as  shown  in  Fig.  581,  closing  all 
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[  ports,  and  stopping  the  flow  of  auxiliary  reservoir 
pressure  to  the  brake  cylinder.  A  slight  brake 
pipe  reduction  will  again  move  the  valve  to  the 
Service  Position,  after  which  it  will  again  move 
to  Light  Service  Lap  or  Full  Service  Lap,  ac- 
cording io  its  previous  position,  bott  of  whicli  are 
identical,  except  that  in  Full  Ser\-ice  Lap,  slide 
Valve  3  would  occupy  the  position  shown  in  Figure 
SSII,  while  in  Light  Service  Lap,  it  would  still 
Occupy  the  position  shown  in  Fig.  58T.  This 
ojieration  can  he  repeated  until  the  auxiliary  res- 
ervoir and  brake  cylinder  pressure  become  equal- 
ized. 

Release  and  Recharge, — When  the  brake  pipe 
Pressure  is  restored,  after  Service  Application,  or 
"^hen  the  valve  is  in  Lap  Position,  the  piston,  slide 
^"alvp  and  graduating  valve  are  returned  tn  the 
Position  shown  in  JMgure  58G,  and  the  brakes  re- 
•wsed  and  auxiliary  reservoirs  recharged  as  de- 
scribed nnder  Full  Release  and  Charging  Posi- 
tion. 
I  Emergency  Position. — Fig.  58J  shows  the  valve 
m  Emergency  Position.  This  position  is  caused 
,  V  putting  the  brake  valve  handle  in  the  Kmer- 
S'ency  Position,  or  from  the  Conductor's  Valve, 
or  any  condition  that  suddenly  reduces  the  brake 
pipe  pressure.  Auxiliary  reservoir  pressure 
flows  through  port  N,  moving  pistons  5  and  8  to 
the  left  and  right  respectively,  unseating  quick 
action  valve  7,  and  emergency  valve  9,  causing 
check  valve  1  to  be  imseated  by  brake  pipe  pres- 
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sure,  whicli  then  flows  to  port  Q,  and  the  h 

cylinder,  while  at  the  same  time  supplemen 
reservoir  pressure  flows  from  port  J  ar< 
emergency  valve  9  to  chamber  around  "the 
of  valve  12,  moving  this  valve  to  its  seat  and 


ing  communication  to    port  Al,    and  the  Si 
Valve,  then  flowing  through  passage  Dl,  to 
Q  and  the  brake  cylinder,  thus  obtaining  the 
imum  brake  cylinder  pressure  and  holding 
throughout  the  stop,  or  until  released  in  the 


THE  TRIPLE  VALVE.  127-v 

ukr  way.  During  the  application,  and  when  the 
brake  pipe  and  brake  cylinder  pressures  become 
equal,  check  valve  1  wiU  be  returned  to  its  seat, 
by  the  spring,  preventing  brake  cylinder  pressure 
from  flowing  back  into  the  brake  pipe.  When  the 
brakes  are  released  after  an  emergency  applica- 
tion, spring  13  will  move  valve  12  to  its  normal 
position,  as  shown  in  Figure  58G. 

Safety  Valve,  Fig.  58K. — ^In  Service  Applica- 
tions as  shown  in  Fig.  58H,  brake  cylinder  pressure 
is  in  direct  communication  with  the  Safety  Valve, 
through  port  Q,  passages  Dl,  El  and' port  Al. 
When  the  pressure  rises  above  the  adjustment 
of  the  Safety  Valve,  valve  11  is  raised  against 
the  resistance  of  spring  14  and  the  excess  of 
pressure  flows  through  port  CI  to  the  atmosphere, 
in  Emergency  Applications,  as  shown  in  Fig.  58  J, 
brake  cylinder  pressure  is  cut  off  from  the  Safety 
Valve  by  valve  12,  as  fully  explained  under 
'^Emergency  Position/' 

Installation  and  Maintenance. — This  triple 
valve  should  be  given  the  same  care  as  is  recom- 
mended for  all  triple  valves  in  heavy  passenger 
train  service.  It  should  be  cleaned  and  oiled  by 
a  competent  man  once  in  three  months,  and  should 
be  removed  from  the  car  and  taken  to  the  repair 
shop  for  this  purpose. 

When  used  in  connection  with  Style  ^^A,*'  a 
cut-out  cock  should  be  placed  between  the  supple- 
mentary reservoir  and  the  cylinder  head,  and  the 
)ld  and  new  valves  will  then  work  in  harmony. 


CHAPTER  XL 

AUXILIABY    RESERVOIR    AND    BRAKE    CYUNDEB. 

The  Auxiliary  Reservoir  (Westinghouse 
New  York)  is  for  the  purpose  of  storing 
supply  of  compressed  air  on  each  engine,  ten< 
and  car  in  the  train,  from  which  the  triple  vali 
draws  its  air  to  put  into  the  brake  cylinder  to^^ 
apply  the  brake  on  the  car  or  engine  on  which  it  i*J 
placed.  The  pressure  in  an  auxiliary-reservoir 
when  fully  charged,  is  equal  to  train-line  pressure. 
The  release  valve,  which  is  more  commonly  called 
the  ^^ bleed  cock,"  is  for  the  purpose  of  reducing  \ 
or  ^* bleeding''  the  auxiliary  pressure  when  a  1 
brake  *  *  sticks ' '  on  any  particular  car  or  for  releas- 
ing a  brake  when  the  engine  is  cut  off.  By  opening 
this  valve  the  auxiliary  pressure  is  reduced  below 
that  in  the  train-line,  consequently  train-line  pres- 
sure forces  the  triple  piston  to  release  position 
and  releases  the  brake.  This  valve  should  only  be 
held  open  until  the  air  is  heard  to  release  at  the 
triple  exhaust.  The  bleed  cock  is  generally  placed 
in  the  bottom  of  the  passenger  auxiliaries  and 
serves  also  for  a  drain  cock. 

In  the  freight  auxiliaries  they  are  mostly  at  the 
top,  in  such  case  a  drain  plug  is  screwed  into  the 
bottom. 

The   Brake    Cylinder    is     where    the    actual   ' 
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work  of  the  air  begins  and  ends.  It  is  the  pressure 
"y  exerted  and  retained  a  requisite  time  in  the 
brake  cylinder  which  determines  the  efficiency  of 

AND  CV UNDER 


t!ie  hrake.  To  aeeomijlisli  this  purpose  to  the 
e.xjent  desired  all  the  other  parts  of  tlie  air  brake 
*^y.-.t<'iii  are  needed.    Simple  as  the  brake  cylinder 
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appears,  the  object  sought  will  not  be  accom- 
plished if  it  is  not  in  proper  condition  to  perfonn 
its  duty. 

In  Figures  59  and  60  appear  'the  two  standard 
types  of  brake  cylinders.  It  will  be  noticed  they 
are  practically  the  same  except  the  construction 
of  the  piston  rods,  which  does  not  affect  the  prin- 
ciple of  operation.  The  passenger  brake  cylinder 
Figure  59  has  the  piston  rod  fastened  to  the  eross- 
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head,  and  the  erosshead  fastened  to  the  brake 
levers,  so  that  every  time  the  piston  moves  the 
brake  levers  also  move.  In  the  freight  brake  cylin- 
der, Figure  60,  the  piston  3  is  hollow,  forming  a 
sleeve  into  which  is  inserted  a  push  rod  (not 
shown  in  figure)  which  bottoms  on  the  piston. 
To  the  outer  end  of  this  push  rod  is  connected  the 
brake  levers.  The  purpose  of  this  arrangement  is 
that  the  hand  brake  can  operate  on  the  levera  . 
without  moving  the  piston;  the  push  rod  simply 
being  drawn  out  of  the  sleeve  while  the  hand  brake  ■ 

■J 
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)8  used.  On  passenger  cars  the  brakes  are  so  sel- 
dom applied  by  band,  that  this  arrangement  is  not 
denned  necessary. 

Description.— {See  Figure  60.)  The  brake  cylin- 
der 2  is  bored  smooth.    The  packing  leather  7  is 
for  making  an  air  tight  joint  between  the  piston 
and  the  cylinder  walls  and  is  used  in  place  of  the 
ordmary  packing  ring.    It  is  secured  to  the  piston 
3  by  the  follower  6  which  is  held  by  the  studs  and^ 
nuts  5.    To  insure  the  packing  leather  remaining  _ 
in  contact  with  the  cylinder  wall  when  no  air  pres- 
sure is  in  the  cylinder,  a  heavy  spring  wire  ring  8 
is  provided  which  acts  a&  an  expander. 
Ihe  spring  9  is  to  force  the  piston  head  to  *  *  re- 
^"  position  when  the  brake  is  released  and 
the  brake  shoes  to  drop  away  from  the 
The  head  4  serves  to  hold  the  piston 
iod  central  and  forms  a  pocket  to  prevent  the 
release  spring  9  from  being  damaged  in  case  the 
piston  is  allowed  to  overtravel.     b  is  the  pipe 
to  convey  the  auxiliary  air  from  the  triple  to  the 
brake  cylinder  when  the  brake  is  applied.    If  the 
construction  of  the  brake  cylinder  is  thoroughly 
understood,  its  action  will  appear  very  simple. 
Air  entering  it  from  the  auxiliary  through  the 
pil)e  h,  forces  the  piston  3  out,  which  is  connected 
to  the  brake  lever  applying  the  brake.    When  the 
triple  permits  the  air  to  escape  to  the  atmosphere 
the  spring  9  forces  the  piston  3  to  its  normal 
position,  releasing  the  brakes. 

Leakage  Grooves,— As   has   already   been   ex- 
plained, the  automatic  brake  is  applied  by  a  re- 
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duction  in  train-line  pressure,  and  though  there 
are  always  some  leaks  in  the  train-line,  they  are 
supplied  by  air  from  the  main  reservoir ;  but  if 
this  supply  is  cut  off  the  leaks  would  reduce  train- 
line  pressure  and  the  brakes  would  set.  So  to  pre- 
vent, as  far  as  possible,  the  brakes  setting  under 
these  circumstances,  each  brake  cylinder,  except 
driver  brake,  is  provided  with  a  narrow  groove 
a,  Figures  59  and  60,  extending  from  the  pressure 
head  to  a  short  distance  past  the  piston  where 
the  leather  is  in  release  position.  Unless  air  enters 
the  cylinder  faster  than  it  can  leak  by  this  groove 
the  brake  piston  3  will  not  be  disturbed  nor  the 
brake  applied.  Tp  apply  the  brakes  air  must 
enter  the  cylinder  fast  enough  and  in  suflScient 
quantity  to  push  the  piston  beyond  the  groove. 
Originally,  the  leakage  grooves  were  placed  at 
the  top  of  all  car  cylinders,  as  shown  in  the  illns- 
trations,  but  they  have  been  changed  to  the  side. 
On  some  classes  of  cars  it  is  more  convenient  to 
invert  the  cylinder,  which  with  the  old  location  of 
groove  brought  it  at  the  bottom,  and  oil,  which 
naturally  drained  to  the  bottom  of  the  cylinder, 
was  blown  away  and  the  leather  packing  soon 
dried  out.  This  position  also  caused  it  to  stop  np 
with  dirt  and  gum  more  quickly.  The  leakage 
groove  is  not,  as  many  suppose,  to  prevent  a  leaky 
triple  or  a  leak  from  the  auxiliary  into  the  brake 
cylinder  from  setting  the  brake  as  pressure  reach- 
ing  the  brake  cylinder  in  this  way  has  always 
free  access  to  the  atmosphere  through  the  triplel 
exhaust,  which  is  always  open  while  the  triple 
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is  in  release  position.  The  leakage  groove  is  only 
needed  when  a  slight  reduction  or  small  leakage 
from  train-line  pressure  has  caused  the  triple  to 
dose  the  exhaust  and  slowly  let  air  from  the 
auxiliary  into  the  brake  cylinder,  as  when  switch- 
ing charged  cars,  a  poor  pump  governor,  excess 
pressure  or  feed  valve  allocs  the  train-pipie  pres- 
sure to  vary;  or  when  the  engineer  allows  the 
brake  handle  to  remain  too  long  in  full,  release 
overcharging  the  train,  and  then  returns  it  to  rim- 
lung  position,  which  cuts  off  the  train-line  supply. 

Passenger  and  Freight  Equipments*— The  ar- 
rangement of  the  triple  valve,  auxiliary-reser- 
voir and  brake  cylinder  differs  for  passenger 
and  freight  cars.  This  is  on  account  of  the 
linuted  space  for  them  on  freight  cars,  but  the 
principle  of  oppration  is  the  same.  The  pas- 
senger car  equipment  is  shown  in  Figure  59.  The 
pipe  8  leads  from  chamber  Y  of  the  triple  valve  to 
the  auxiliary-reservoir;  air  from  the  train-line 
flowing  from  the  triple  to  it  when  recharging: 
and  from  it  to  the  triple  thence  into  the  brake 
cylinder  through  passage  P  connected  to  the  triple 
at  X,  when  the  brake  is  applied.  When  the  triple 
is  forced  into  release  position,  opening  the  triple 
exhaust,  pressure  from  the  brake  cylinder  returns 
to  the  triple  through  the  passage  P,  and  escapes 
to  the  atmosphere  at  the  triple  exhaust.    In  the 


^Only  Illustrations  of  the  Westinghouse  Equipments  are 
•*oicti,  as  these  suffice  for  both;  the  New  York  arrangement 
^ng  precisely  the  same. 
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freight  car  equipment.  Figure  60,  the  triple  valve 
is  bolted  to  the  auxiliary  and  no  pipe  is  required 
as  the  pipe  6,  leading  from  the  auxiliary-reservoi] 
makes  a  very  solid  and  compact  arrangement. 


SIZES     OF     BRAKE     CYLINDERS     AND    AUXILIARY-BESEB- 
VOIRS  USED  ON  DIFFERENT  WEIGHTS  OF 
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The  following  table  gives  the  forces  exerte 
upon  the  pistons  of  the  different  sized  cylinder 
with  pressures  of  50  and  60  pounds  per  sqnai 
inch: 
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Large  brake  cylinders  are  advisable  so  that  the 
required  leverage  of  the  car  will  not  exceed  nine — 
tbat  is,  the  power  exerted  by  the  brake  piston 
Would  not  require  to  be  increased  more  than  nine 
times  by  the  levers  in  order  to  give  the  necessary 
power  at  the  shoes.  This  gives  plenty  of  brake 
shoe  clearance  when  brakes  are  released. 

The  cylinders  should  always  be  placed  in  as 
protected  a  position  as  possible  without  being 
inaccessible  for  cleaning  and  oiling  or  other  re- 
pairs. On  freight  cars  constructed  for  special 
8er\'!ce  it  is  often  advisable  to  alter  the  usual 
freight  brake  arrangement  by  separating  the 
auxiliary- reservoir  from  the  brake  cylinder  or 
even  employing  two  cylinders— one  for  each  truck 
of  the  car. 


CHAPTER  XII. 

PISTON    TRAVEL. 

I 

By  piston  travel  is  meant  the  distance  the  brake 
cylinder  piston  moves  out  when  the  brake  is  fully 
applied.  To  measure  the  travel,  first  be  sure  the 
head  is  bottomed  in  the  cylinder.  Make  a  mark 
on  the  piston  rod  at  the  edge  of  the  cylinder  head; 
apply  the  brake  in  full  and  measure  from  the 
cylinder  head  to  the  mark. 

Standing  Travel^  is  the  distance  the  piston  is 
forced  outward  in  applying  the  brake  upon  a  car 
when  not  in  motion. 

Running  Travel,  'is  the  distance  the  piston  is 
forced  out  in  applying  the  brake  upon  a  car  when 
in  motion.  The  running  travel  is  always  greater 
than  the  standing  travel,  the  increase  being  due  to 
slack  in  loose-fitting  brasses,  to  the  shoes  pulling 
down  upon  the  wheels,  to  play  between  boxes  and 
pedestals,  and  to  everything  of  a  similar  natur© 
that  increases  lost  motion  in  the  brake  rigging 
under  the  influence  of  the  motion  of  the  car. 

False  travel,  is  an  excessive  travel  momentarily 
occurring  while  a  car  is  in  motion;  it  is  due  to 
unevenness  of  the  track,  or  to  some  unusual  tern-' 
porary  strain. 

The  brake  cylinder  pressure  resulting  from  a 
given  train-pipe  reduction  is  greater  with  a  short 
than  with  a  long  piston  travel. 
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A  piston  travel  of  8  inches  results  in  a  brake 
cylinder  pressure  of  about  50  pounds,  in  a  full 
service  application.  Inasmuch  as  running  travel 
ie  generally  about  one  and  one-half  inches  greater 
tlian  standing  travel,  the  standing  travel  should 
be  61/2  inches  to  secure  this  result  while  running. 

If  the  piston  travel  is  shorter  than  8  inches  the 
auxiliary  and  brake  cylinder  airs  ■will  equalize  at 
a  higher  pressure  and  the  brakes  will  be  applied 
Einch  harder.  If  the  travel  is  more  than  8  inches 
the  auxiliary  and  brake  cylinder  airs  will  equalize 
at  a  lower  pressure  and  the  brakes  cannot  be  ap- 
plied nearly  as  hard.  To  illustrate  this  clearly, 
the  following  table  is  given,  it  being  the  result  of 
careful  tests  made  and  the  average  of  several 
trials  are  given : 
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low        8 

23  W      19  M      ll 

16  pounds  54  47W      41W  35  29  24 

IB  pounds  51         47  40  3614  32 

a  pounds  50  4T%  44  SB 

a  pounds  4T  45  ' 

EiueTgency  SZ         fll  5SW      BSW      57^  G6W  SSH  GE 

Explanation:— The  first  column  on  the  left  gives 
the  potmds  of  reduction  made  in  the  train-pipe 
pressure.  The  row  of  figures  across  the  top  gives 
the  inches  at  which  the  piston  travel  was  set.  The 
remaining  figures  give  the  pressure  in  the  brake 
cylinder.  Thus  we  see  that  with  a  4  inch  piston 
travel  and  only  a  13  pound  reduction,  we  get  more 
braking  power  than  is  possible  to  be  obtained  witti 
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a  9  inch  piston  travel  and  a  22  pound  reductioi 
Where  the  piston  travel  varies  throughout 
train,  a  sufficient  train-pipe  reduction  must  1: 
made  to  fully  apply  the  brakes  having  the  longe 
piston  travel;  in  releasing,  the  increasing  trai: 
pipe  pressure  will  force  the  triple  valve  piston  c 
the  car  with  an  11-inch  piston  travel  to  relea» 
position  first,  the  one  on  the  car  with  a  10-in_ 
travel  next,  and  so  on  down,  those  with  the  shoz 
est  travel  being  applied  with  the  greatest  fox 
and  releasing  last. 

It  will  be  clear,  therefore,  that  satisfactory  op^ 
ation  can  only  be  secured  by  uniformity  of  pist< 
travel  upon  all  cars  in  a  train.  If  the  piste 
travel  be  unnecessarily  long,  the  brake-cylinde 
pressure  is  thereby  reduced  and  the  efficiency  o 
the  brakes  correspondingly  impaired ;  in  addition 
a  greater  quantity  of  compressed  air  is  consumec 
in  brake  applications  than  would  otherwise  b< 
necessary.  If  the  piston  travel  be  too  short,  it  !• 
apt  to  be  accompanied  by  dragging  of  the  brab 
shoes  upon  the  wheels  while  the  brakes  are  re 
leased,  and  by  too  high  a  brake-cylinder  pressure 
with  an  accompanying  liability  of  sliding  wheels 
when  the  brakes  are  applied. 

In  adjusting  piston  travel,  it  should  be  care 
fully  noted  whether  the  brake  beams  are  so  hunj 
as  to  be  at  the  same  height  above  the  rail  whei 
the  car  is  light  as  when  loaded,  or  are  so  hunj 
that  they  are  lowered  when  the  car  springs  ar 
compressed  through  loading  the  car  and  are  raise* 
when  the  load  is  removed.    If  the  brake  beam 
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are  always  at  the  same  height  above  the  rail,  it  is 
safe  to  adjust  the  piston  travel  when  the  car  is 
either  light  or  loaded;  but  if  the  height  of  the 
learns  varies  according  to  the  load  in  the  car,  it  is 
l)est,  whenever  possible,  to  adjust  the  piston  travel 
'when  the  car  is  light. 

Piston  travel  should  be  adjusted  as  uniformly 
as  possible  throughout  a  train,  in  which  case  each 
Irake  will  more  nearly  do  its  share  of  work,  there 
"Will  be  fewer  flat  wheels,  and  smoother  braking 
^1  result. 


CHAPTER  XIII. 

FOUNDATION    BRAKE    GEAB. 

The  term  '^Foundation  Brake  Gear"  refers  to 
the  combination  of  levers,  rods,  brake  beams  and 
hand  brake  connections  through  which  the  brake 
cylinder  transmits  its  force  upon  the  brake  shoes. 
Plates  G3,  G35,  A-4  and  A5  Appendix  show  how 
the  brake  cylinder  is  secured  to  the  body  of  the 
car;  how  the  brake  beams  are  hung  to  the  truck 
frame;  also  how  the  levers  and  rods  are  joined 
together  to  complete  the  connection. 

There  are  two  styles  of  Foundation  brake  gear, 
i.  e.,  the  Hodge  and  Stevens  systems,  as  are  shown 
in  the  accompanying  Figures. 

Hodge  System:— {Figure  61.)  It  will  be  seen 
to  consist  of  two  cylinder  levers  operated  by  th© 
same  brake  cylinder,  two  floating  or  Hodge  levers> 
two  live  truck  levers,  and  two  dead  truck  levers* 

Stevens  System:— -  {Figure  62.)  It  will  be  no- 
ticed that  there  are  no  floating  levers.  The  cylirtr' 
der  levers  are  sufficiently  long  to  allow  them  to  b0 
connected  directly  to  the  live  levers. 

In  either  instance  when  the  air  enters  the  brake 
cylinder,  and  pushes  out  the  piston,  the  cylinder 
levers  transfer  the  pressure  to  the  floating  levers^ 
live  and  dead  truck  levers,  thus  pulling  the  brake 
shoes  upon  the  wheels,  offering  friction  or  resist 
ance  tending  to  retard  their  rotation. 
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The  hand  brake  is  designed  to  be  used  when 
tiere  is  insnflScient  air  to  stop  the  ear.  It  is  also 
sed  to  retain  the  car  when  it  is  left  on  a  side 
rack. 

It  is  always  best  to  so  design  the  hand  and  air 
rakes  that  they  shall  **work  together,  ^^  that  is, 
0  that  all  the  levers  move  in  the  same  direction 


^ 


c  araTCM 


FIG.  62 
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hen  the  brakes  are  applied  by  hand  as  when 
spiled  by  air.  Where  they  ^^work  opposite,"  or 
here  hand  power  pulls  against  air  power,  only 
le  can  be  successfully  used  at  a  time,  which  is 
ry  inconvenient  where  the  air  brake  is  applied 
on  cars  that  are  to  stand  for  some  time  on  a 
ade,  since  the  hand  brakes  cannot  be  applied 
til  the  air  brakes  have  been  released.     Many 
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other  objections  to  such  an  arrangement  occur  ii 
road  practice,  and  brakes  that  **work  together^ 
are  much  to  be  preferred,  from  the  standpoints  o 
both  practicability  and  safety. 

It  is  important  that  the  rods  should  be  parall^ 
with  a  longitudinal  line  through  the  center  of  tt: 
car,  and  the  levers  stand  approximately  at  rigX 
angles  to  the  rods,  when  the  brakes  are  applied. 

Brake  beams  should  be  so  hung  that  the  cente  j 
of  the  brake  shoes  should  be  at  the  standard  dii 
tance  above  the  rail,  as  prescribed  by  the  Maste 
Car  Builders'  Association;    and,    wherever  pos 
sible,  the  brake  beams  should  be  so  hung  that 
whether  the  car  be  light    or   loaded,   they  shaJJ 
always  be  at  the  same  distance  above  the  rail.  This 
practice  greatly  reduces  the  liability  of  flat  wheels 
since  the  piston  travel  is  not  affected  by  the  load- 
ing or  unloading  of  the  car  and  may  therefore  be 
properly  adjusted  whether  the  car  be  light  or 
loaded. 

Stiff  Brake  Eigging  is  essential  to  good  brake 
construction,  as  light  levers  and  brake  beams  will 
cause  a  considerable  loss  in  brake  power  due  to 
excessive  piston  travel  and  cause  the  car  to  pull 
very  much  harder  on  account  of  the  small  brake 
shoe  clearance  when  the  brake  is  not  applied. 

To  insure  a  sufficiently  strong,  durable  and  sub- 
stantial brake  gear,  the  size  of  rods,  levers,  and 
pins  recommended  by  the  Master  Car  Builders' 
Association  should  be  strictly  followed. 

Braking  Power,  is  the  pressure  applied  to  th^ 
brake  shoe,  called  shoe-friction.    Experience  ha^ 
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demonstrated  that  the  friction  of  brake  shoes 
^nst  not  be  greater  than  the  adhesion  of  the  wheel 
on  the  rail.  If  the  brake  shoe  friction  is  too  great 
the  wheels  will  slide,  which  causes  them  to  flatten, 
ind  also  lengthens  the  stop. 

The  following  percentages  of  their  light  weights 
empty)  have  been  considered  good  practice  for 
^raking  power  on  the  different  vehicles  of  trains : 
Passenger  cars  90  per  cent. ;  freight  cars  70  per 
ient. ;  tenders  100  per  cent. ;  driver  brakes  75  per 
2ent.  (of  weight  npon  drivers,  as  the  locomotive 
stands  ready  for  service);  track  brakes,  75  per 
cent  of  weight  npon  the  trilck. 

Unhraked  Weight.— The  most  modern  method 
of  braking  passenger  cars  is  to  use  a  certain  un- 
braked  weight,  say  1500  pounds  per  axle  and  use 
the  balance  as  braking  power.  This  will  make  a 
uniform  margin  on  all  weights  of  cars  to  keep 
from  sliding  wheels.  With  the  90  per  cent,  method, 
10  per  cent,  of  light  passenger  cars  being  much  less 
than  10  per  cent,  of  heavy  ears,  the  former  are  the 
most  liable  to  slide.  For  example,  two  ears,  4  wheel 
trucks  weighing  40,000  and  80,000  pounds  respect- 
ively 10  per  cent,  of  the  first  is  4,000  lbs.,  or  1,000 
pounds  per  axle,  while  the  second  is  8,000  lbs.,  or 
2,000  pounds  per  axle.  1,500  pounds  is  a  practical 
^braked  weight.  Using  this  figure  the  total  of 
the  four  pairs  of  wheels  under  each  car  would  be 
6,000  pounds.  6,000  pounds  from  40,000  and 
80,000  pounds  leaves  34,000  and  74,000  pounds 
respectively  for  braking  power.  34,000  is  85  per 
«ent.  of  a  40,000  pound  car  while  74,000  would  be 
^-Vj  per  cent,  of  80,000  pound  car. 
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Leverage,  is  the  term  applied  to  the  action  < 
a  lever,  or  the  mechanical  advantage  gained  by  tl 
use  or  operation  of  a  lever.  A  lever  is  a  mechai 
cal  bar  used  to  exert  a  pressure  or  sustain 
weight  at  one  point  of  its  length,  by  receiving 
force  or  power  at  a  second  point,  and  turning  at 
third  fixed  point  called  a  fulcrum.  Levers  are  < 
three  kinds;  i.  e.  first,  second  and  third  clas 
Levers  are  used  under  cars  to  transfer  and  mu 
tiply  the  pressure  upon  the  brake  piston  in  rati 
to  the  desired  amount  required  upon  the  brak 
shoes.  The  leverage  of  an  air  brake  should  neve 
be  over  9  to  1,  so  that  the  brake  shoes  will  hav 
plenty  of  clearance  when  the  brake  is  off.  Thi 
means  that  as  the  brake  piston  travels  9  inche 
the  brake  shoes  will  move  1  inch,  minus  of  cours 
the  deflection  of  brake  beams,  spring  of  levers 
rods  and  the  lost  motion  in  the  running  gear  a 
the  car.  Where  any  sized  cylinder  is  too  small  t 
cause  the  low  leverage  desired,  the  next  larger  siz 
should  be  used. 

Figure  62a  (X  Y  Z)  shows  the  application  of  th 
three  classes  of  levers  used  to  exert  pressure  o 
the  brake  shoe  in  different  requirements. 

X  represents  a  lever  used  as  first  class,  Y  th 
same  lever  used  as  second  class,  while  Z  is  ai 
ranged  to  show  its  application  as  a  third  clas 
With  any  class  of  lever  the  strain  at  the  middle : 
always  equal  to  the  sum  of  the  strains  at  the  tv; 
ends.  The  power  developed  by  any  one  of  tl 
three  levers  depends  upon  the  relative  position  < 
the  force,  weight  and  fulcrum.    If  it  is  desired  \ 
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figure  63  shows  the  plan  of  the  foundation 
brake  gear  of  a  freight  car.  As  the  car  weighs 
34^86  pounds  and  the  emergency  braking  power 
is  70  per  cent,  of  the  light  weight,  the  pressure 

I  from  the  four  brake  beams  upon  the  wheels  must 
•»  24,000  pounds  or  6,000  pounds  per  beam.    The 
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Leverage,  is  the  term  applied  to  the  action  ( 
a  lever,  or  the  mechanical  advantage  gained  by  tl 
nse  or  operation  of  a  lever.  A  lever  is  a  mechau 
cal  bar  used  to  exert  a  pressure  or  sustain 
weight  at  one  point  of  its  length,  by  receiving 
force  or  power  at  a  second  point,  and  turning  at 
third  fixed  point  called  a  fulcrum.  Levers  are 
three  kinds;  i.  e.  first,  second  and  third  cla 
Levers  are  used  under  cars  to  transfer  and  m- 
tiply  the  pressure  upon  the  brake  piston  in  ra^ 
to  the  desired  amount  required  upon  the  bra 
shoes.  The  leverage  of  an  air  brake  should  ne^ 
be  over  9  to  1,  so  that  the  brake  shoes  will  ha 
plenty  of  clearance  when  the  brake  is  off.  Tl 
means  that  as  the  brake  piston  travels  9  inch< 
the  brake  shoes  will  move  1  inch,  minus  of  courfi 
the  deflection  of  brake  beams,  spring  of  lever; 
rods  and  the  lost  motion  in  the  running  gear  c 
the  car.  Where  any  sized  cylinder  is  too  small  t 
cause  the  low  leverage  desired,  the  next  larger  siz 
should  be  used. 

Figure  62a  (X  Y  Z)  shows  the  application  of  th 
three  classes  of  levers  used  to  exert  pressure  o 
the  brake  shoe  in  different  requirements. 

X  represents  a  lever  used  as  first  class,  Y  th 
same  lever  used  as  second  class,  while  Z  is  ai 
ranged  to  show  its  application  as  a  third  clasi 
With  any  class  of  lever  the  strain  at  the  middle  i 
always  equal  to  the  sum  of  the  strains  at  the  t^ 
ends.  The  power  developed  by  any  one  of  tl 
three  levers  depends  upon  the  relative  position  ( 
the  force,  weight  and  fulcrum.    If  it  is  desired  \ 
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find  out  the  braking  power  of  any  car,  ascertain 
if  the  equipment  has  a  plain  or  quick  action  triple 
valve,  obtain  the  size  of  brake  cylinder,  the  style 
and  dimensions  of  the  levers,  and  the  weight  of 
car,  four  or  six  wheel  truck  with  or  without  all 
wheels  braked. 

FIG.  62a 
LEVERAGE    WITH   FORMULA 

VIEW  X,  V  AND  Z 


Form  ttla 


Figure  63  shows  the  plan  of  the  foundation 
brake  gear  of  a  freight  car.  As  the  car  weighs 
^j286  pounds  and  the  emergency  braking  ])ower 
IS  70  per  cent,  of  the  light  weight,  the  pressure 
from  the  four  brake  beams  upon  the  wheels  must 
'^  -4,000  pounds  or  0,000  pounds  per  beam.    Tlu* 
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delivered  force  W  at  the  lower  end  of  the  1 
lever  must  be  6j000  pounds ;  the  middle  pin  is 
fulcrum;  the  distance  h,  from  the  fulcrum  to 
delivered  force  is  6  inches  and  the  distance 
from  the  fulcrum  to  the  applied  force  F  at 
upper  pin  is  24  inches.    Substituting  these  vali 
of  W,  a  and  b  is  the  Formula  F=  :^-^^  ,  the  fo 

FIG.  63 

Weight  of  Car,  34,286  pounds  ;  Braking  Power,  24,000  pounds,  or  70  per 

With  the  Quick-Action  Triple  Valve,  E  indicates  forces  in  Emergency  Applic 
indicates  forces  in  Full  Service  Applications  ;  with  the  Plain  Triple  Valve,  S  i 
the  forces  in  either  Full  Service  or  Emergency  Applications. 


E-f500 


S-»250 


All  Distances  of  Rods  from  Center  Line  of  Car  Body  are  those  that  should  occ 

Levers  stand  at  Right  Angles  to  it. 


that  must  be  applied  at  the  upper  pin  by  1 
upper  rod  is  F=^^^^^|^=l,500  pounds. 

To  find  the  force  delivered  by  the  live  lever, 
the  dead  lever,  the  lower  pin  becomes  the  fulcru 
1,500  is  the  applied  force  F,  at  the  upper  pin 
inches  a  from  the  fulcrum,  and  the  delivei 
force  IV,  is  6  inches  h,  from  the  fulcrum.  The 
fore  W=^^  =  IM^  =7,500  pounds. 

The  correctness  of  this  result  is  checked  by  a( 
ing  the  forces  (1,500  pounds  and  6,000  pounc 
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acting  at  the  upper  and  lower  pins,  respectively, 
which  must  equal  the  force  at  the  middle  pin. 
The  force  applied  to  the  middle  pin  is  thus  found 
to  b^  7,500  pounds. 

In  order  that  it  may  clear  the  upper  rod,  the 
dead  lever  is  made  but  25  inches  long.  The  upper 
pin  is  the  fulcrum  and  a  force  of  6,000  must  be 
delivered  to  the  brake  beam  at  the  lower  pin,  25 
inches  from  the  fulcrum  and  a  force  of  7,500 
pounds  applied  at  the  middle  pin;  that  is,  F=: 
7,500,  W=6,000  and  &=25.  Therefore  a=  ^-p^ 
=  ^^w^=20  inches.  The  middle  pin  must  be  20 
inches  from  the  upper  pin  and  5  inches  from  the 
lower  pin. 

The  lower  end  of  each  lever  is  one-fourth  the 
length  of  the  upper  end,  therefore  they  are  in 
proper  proportion.  Since  the  top  ends  of  the  live 
levers  and  the  outer  ends  of  the  cylinder  and  float- 
ing levers  are  connected,  a  foree  of  1,500  pounds 
Hiust  be  delivered  at  the  outer  end  of  the  cylinder 
iind  floating  levers. 

The  cylinder  lever  is  33  inches  long.  The  cylin- 
<lf'r  being  8  inches  in  diameter,  the  emergency  air 
I'ressiire  upon  the  piston  is  3,000  ])ounds.  The 
strain  on  the  middle  ])m  hole  must  be  1,500  i)ounds 
-  3,000  pounds  ^=  4,500  pounds.  To  find  out 
^liere  the  middle  pin  hole  should  be,  let  the  outer 
f'lul  of  cylinder  lever  be  the  fulcrum,  3,000  is  the 
^1'1'lied  force  F,  at  the  cylinder  end  33  inches 
^'  tVoin  the  fulcrum,  and  the  delivered  force  W, 
-^M)  is  h  inches  from  the  fulcrum.  A|)])lviiig 
tlie     formula      1=^1^^  =  ^y  ''''  =22=^inclies, 
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delivered  force  W  at  the  lower  end  of  the  1 
lever  must  be  6j000  pounds ;  the  middle  pin  is 
fulcrum;  the  distance  h,  from  the  fulcrum  to 
delivered  force  is  6  inches  and  the  distance 
from  the  fulcrum  to  the  applied  force  F  at 
upper  pin  is  24  inches.    Substituting  these  val 
of  W,  a  and  6  is  the  Formula  F=  ^^  ,  the  fo 

FIG.  63 

Weight  of  Car,  34,286  pounds  ;  Braking  Power,  24,000  pounds,  or  70  per 

With  the  Quick-Action  Triple  Valve,  E  indicates  forces  in  Emergency  Applic 
indicates  forces  in  Full  Service  Applications  ;  with  the  Plain  Triple  Valve,  S 
the  forces  in  either  Full  Service  or  Emergency  Applications. 


E-fSOO 


S-)250 


All  Distances  of  Rods  from  Center  Line  of  Car  Body  are  those  (hat  should  occ 

Levers  stand  at  Right  Angles  to  it. 


that  must  be  applied  at  the  upper  pin  by 
upper  rod  is  F=^^^^^|^  =1,500  pounds. 

To  find  the  force  delivered  by  the  live  lever, 
the  dead  lever,  the  lower  pin  becomes  the  fulcrc 
1,500  is  the  applied  force  F,  at  the  upper  pin 
inches  a  from  the  fulcrum,  and  the  delivei 
force  w,  is  6  inches  &,  from  the  fulcrum.  The 
fore  W=:^^  =  1500^  =7,500  pounds. 

The  correctness  of  this  result  is  checked  by  a( 
ing  the  forces  (1,500  pounds  and  6,000  pounc 
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acting  at  the  upper  and  lower  pins,  respectively, 
which  must  equal  the  force  at  the  middle  pin. 
The  force  applied  to  the  middle  pin  is  thus  found 
to  bQ  7,500  pounds. 

In  order  that  it  may  clear  the  upper  rod,  the 
dead  lever  is  made  but  25  inches  long.  The  upper 
pin  is  the  fulcrum  and  a  force  of  6,000  must  be 
delivered  to  the  brake  beam  at  the  lower  pin,  25 
inches  from  the  fulcrum  and  a  force  of  7,500 
pounds  applied  at  the  middle  pin;  that  is,  F= 
7,500,  W=6,000  and  fe=25.  Therefore  a=  ^^ 
=  ^*^w^=20  inches.  The  middle  pin  must  be  20 
inches  from  the  upper  pin  and  5  inches  from  the 
lower  pin. 

The  lower  end  of  each  lever  is  one-fourth  the 
length  of  the  upper  end,  therefore  they  are  in 
proper  proportion.  Since  the  top  ends  of  the  live 
levers  and  the  outer  ends  of  the  cylinder  and  float- 
ing levers  are  connected,  a  force  of  1,500  j^omids 
must  be  delivered  at  the  outer  end  of  the  cvlinder 
iiud  floating  levers. 

The  cvlinder  lever  is  33  inches  lone:.  The  cvlin- 
<l('r  being  8  inches  in  diameter,  the  emergency  air 
I'l'essiire  upon  the  i)iston  is  3,000  jjounds.  The 
strain  on  the  middle  pin  hole  must  be  1,500  ])ounds 
-0,000  i)ounds  ^=  4,500  pounds.  To  find  out 
^liere  the  middle  pin  hole  should  be,  let  the  outer 
Hid  of  cylinder  lever  be  tlie  fulcrum,  3,000  is  the 
'n']»lied  force  F,  at  the  cylinder  end  1)3  inches 
^'  from  the  fulcrum,  and  the  delivered  force  AV, 
^M)  is  />  inches  from  tlie  fulenini.  A])|)lving 
tlie     formula      h=^^^  =  i^*  ^  '^ii  =22=.incl]es, 
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delivered  force  W  at  the  lower  end  of  the  live 
lever  must  be  6^000  pounds ;  the  middle  pin  is  the 
fulcrum;  the  distance  ft,  from  the  fulcrum  to  the 
delivered  force  is  6  inches  and  the  distance  a 
from  the  fulcrum  to  the  applied  force  F  at  the 
upper  pin  is  24  inches.  Substituting  these  values 
of  W,  a  and  h  is  the  Formula  F=  ^^  ,  the  force 

FIG.  63 

Weight  of  Car,  34,286  pounds  ;  Braking  Power,  24,000  pounds,  or  70  per  ceo 

With  the  Quick-Action  Triple  Valve,  E  indicates  forces  in  Emergency  Applicadoi 
indicates  forces  in  Full  Service  Applications  ;  with  the  Plain  Triple  Valve,  S  indi 
the  forces  in  either  Full  Service  or  Emergency  Applications. 


E-1500 


S-)250 


All  Distances  of  Rods  from  Center  Line  of  Car  Body  are  those  that  should  occur 

Levers  stand  at  Right  Angles  to  it. 


that  must  be  applied  at  the  upper  pin  by  th< 
upper  rod  is  F=^^^^^^^  =1,500  pounds. 

To  find  the  force  delivered  by  the  live  lever,  U 
the  dead  lever,  the  lower  pin  becomes  the  fulcrum 
1,500  is  the  applied  force  F,  at  the  upper  pin  3^ 
inches  a  from  the  fulcrum,  and  the  delivered 
force  w,  is  6  inches  h,  from  the  fulcrum.  There 
fore  W=:^^  =  i520j[jo  3^7^500  pounds. 

The  correctness  of  this  result  is  checked  by  ad^ 
ing  the  forces  (1,500  pounds  and  6,000  pounds 
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I 
I  • 

acting  at  the  tipi)er  and  lower  pins,  respectively, 
which  mnst  eqnal  the  force  at  the  middle  pin* 
The  force  applied  to  the  middle  pin  is  thns  found 
to  b^  7,500  pounds. 

In  order  that  it  may  clear  the  tipper  rod,  the 
dead  lever  is  made  but  25  inches  long.  The  upper 
pin  is  the  fulcrum  and  a  force  of  6,000  must  be 
delivered  to  the  brake  beam  at  the  lower  pin,  25 
inches  from  the  fulcrum  and  a  force  of  7,500 
pounds  applied  at  the  middle  pin;  that  is,  F= 
7^00,  W=6,000  and  6=25.  Therefore  a=  2L|i 
!*^^W^=20  inches.  The  middle  pin  must  be  20 
inches  from  the  upper  pin  and  5  inches  from  the 
lower  pin. 

The  lower  end  of  each  lever  is  one-fourth  the 
length  of  the  upper  end,  therefore  they  are  in 
I  proper  proportion.  Since  the  top  ends  of  the  live 
levers  and  the  outer  ends  of  the  cylinder  and  float- 
ing levers  are  connected,  a  force  of  1,500  pounds 
inust  be  delivered  at  the  outer  end  of  the  cylinder 
and  floating  levers. 

The  cylinder  lever  is  33  inches  long.  The  cylin- 
der being  8  inches  in  diameter,  the  emergency  air 
l)ressure  upon  the  piston  is  3,000  pounds.  The 
strain  on  the  middle  pin  hole  must  be  1,500  pounds 
-^3,000  pounds  =  4,500  pounds.  To  find  out 
^here  the  middle  pin  hole  should  be,  let  the  outer 
end  of  cylinder  lever  be  the  fulcrum,  3,000  is  the 
applied  force  F,  at  the  cylinder  end  33  inches 
^  from  the  fulcrum,  and  the  delivered  force  W, 
*''>00  is  b  inches  from  the  fulcrum.  Applving 
the     formula      &=  ^  =  H^^  =22=^inches, 
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33—22=11  inches  for  the  other  end.  It  is  very 
necessary  that  the  floating  and  cylinder  levers  be 
proportioned  exactly  alike,  though  their  lengths 
be  quite  different.  If  the  levers  are  proportioned 
properly  the  force  delivered  to  each  of  the  upper 
rods  will  be  exactly  alike.  In  this  case  the  cylin- 
der lever  is  33  inches  long  while  the  floating  lever 
is  24.  To  find  the  middle  hole,  4,500  is  the  applied 
force  F,  located  a  inches  from  the  fulcrum 
and  1,500  is  the  delivered  force  W,  24  inches  6 
from  the  fulcrum.      Apply  the  formula  '  ^J^^ 


ir>oo  X  24 
" ~    4500 


=8  inches.    24—8=16  inches. 


The  short  ends  of  both  cylinder  levers  are  ex- 
actly one  half  the  length  of  the  long  ends,  there- 
fore they  are  in  proportion.  Thus  the  levers  are 
correct. 

If  the  same  car  was  already  equipi)ed  with  the 
air  brake  and  it  is  desired  to  ascertain  the  braking 
power,  we  should  pursue  a  reverse  course.  Start- 
ing with  the  known  emergency  piston  pressure  of  ' 
3,000  pounds  as  the  applied  force  F,  at  the  end  J 
pin  of  the  cylinder  lever,  the  middle  pin  is  the 
fulcrum,  a  =  11  and  6  =  22,  therefore  .W  = 
F^^3ooo^ii^]^^gQQ   pounds    delivered   to  the 

upper  rod. 

Since  the  floating  lever  has  the  same  propor- 
tions as  the  cylinder  lever,  we  know  without  fur- 
ther calculation,  that  a  force  of  1,500  pounds  is 
also  delivered  by  the  floating  lever  to  the  other 
upper  rod.  As  it  is,  knowing  that  1,500  is  the 
force  F  applied  to  the  upper  pin  of  each  live 
truck  lever,  we  have  only   to    trace   the    forces 
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through  one  truck.  The  applied  force  F  at  the 
upper  pin  of  the  live  truck  lever  is  1,50Q  pounds 
and  the  middle  pin  is  the  fulcrum,  so  that,  in  de- 
termining the  force  W  delivered  to  the  beam, 
|fl=.24  and  &  =  6.  Therefore,  ^^5^^-|l^^  =  1,500 
X  r  =  6,000  pounds,  which  is  the  force  applied 
by  the  brake  beam. 

As  the  dead  lever  is  proportioned  exactly  like 
the  hve  lever  we  know  without  further  calculation 
that  the  same  force  6,000  pounds  is  applied  to 
each  brake  beam,  and  the  total  braking  power  of 
the  car  is  6,000  X  4  or  24,000  pounds,  which  di- 
vided by  the  weight  of  the  car  (34,286  pounds) 
is  .70— the  per  cent,  braking  power. 

The  forces  above  calculated  and  shown  upon 
the  diagram  of  Figure  63  represent  an  emergency 
apphcation  and  are  designated  by  the  letter  E. 
In  a  full  service  application,  the  air  pressure  upon 
the  piston  of  the  8-inch  brake  cylinder  is  but  2,500 
pounds,  and  the  forces  thereby  developed  tlirough- 
out  the  brake  gear  are  designated  by  the  letter  S 
upon  the  same  diagram.    The  calculation  of  these 
forces  is  left  as  an  exercise    for    the    interested 
reader.    It  may  be  observed,  also,  that,  where  the 
plain  triple  valve  is  employed,  the  forces  desig- 
nated by  the  letter  S  occur  in  emergency  as  well 
as  in  service  applications. 

Extreme  care  should  be  used  to  distinguish  be- 
tween levers  of  the  different  classes.  Where  the 
brake  beam  is  attached  to  the  bottom  of  the  truck 
lever,  it  is  used  as  a  lever  of  the  first  class ;  where 
Jie  brake  beam  is  attached  to  the  middle  hole  of 
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33—22=11  inches  for  the  other  end.  It  is  very 
necessary  that  the  floating  and  cylinder  levers  be 
proportioned  exactly  alike,  though  their  lengths 
be  qnite  different.  If  the  levers  are  proportioned 
properly  the  force  delivered  to  each  of  the  upper 
rods  will  be  exactly  alike.  In  this  case  the  cylin- 
der lever  is  33  inches  long  while  the  floating  lever 
is  24.  To  find  the  middle  hole,  4,500  is  the  applied 
force  F,  located  a  inches  from  the  fulcrum 
and  1,500  is  the  delivered  force  W,  24  inches  6 
from  the  fulcrum.  Apply  the  formula  ^-^—^ 
=  15l|2^  =8  inches.    24-8=16  inches. 

The  short  ends  of  both  cylinder  levers  are  ex- 
actly one  half  the  length  of  the  long  ends,  there- 
fore they  are  in  proportion.  Thus  the  levers  are 
correct. 

If  the  same  car  was  already  equipped  with  the 
air  brake  and  it  is  desired  to  ascertain  the  braking 
power,  we  should  pursue  a  reverse  course.  Start- 
ing with  the  known  emergency  piston  pressure  of 
3,000  pounds  as  the  applied  force  F,  at  the  end 
pin  of  the  cylinder  lever,  the  middle  pin  is  the 
fulcrum,  a  =  11  and  ft  =  22,  therefore  W  = 
F^^3ooo^ii^]^^5QQ   poijncls    delivered   to  the 

upper  rod. 

Since  the  floating  lever  has  the  same  propor- 
tions as  the  cylinder  lever,  we  know  without  fur- 
ther calculation,  that  a  force  of  1,500  pounds  is 
also  delivered  by  the  floating  lever  to  the  other 
upper  rod.  As  it  is,  knowing  that  1,500  is  the 
force  F  applied  to  the  upper  pin  of  each  live 
truck  lever,  we  have  only   to    trace   the    forces 


'  I  .  •■  • 

FOUNDATION  BRAKE  GEAR.  149 

>u^  one  truck.  The  applied  force  F  at  the 
ar  pin  of  the  live  truck  lever  is  1,5QQ  pounds 
the  middle  pin  is  the  fulcrum,  so  that,  in  de- 
ining  the  force  W  delivered  to  the  beam, 
24  and  &  =  6.  Therefore,  ^=^^^  =  1,500 
L  =  6,000  pounds,  which  is  the  force  applied 
the  brake  beam^ 

I  the  dead  lever  is  proportioned  exactly  like 
ive  lever  we  know  without  further  calculation 

the  same  force  6,000  pounds  is  applied  to 

brake  beam,  and  the  total  braking  power  of 
3ar  is  6,000  X  4  or  24,000  pounds,  Which  di- 
i  by  the  weight  of  the  car  (34,286  pounds) 
)— the  per  cent,  braking  power. 
le  forces  above  calculated  and  shown  upon 
liagram  of  Figure  63  represent  an  emergency 
ication  and  are  designated  by  the  letter  E. 
full  service  application,  the  air  pressure  upon 
dston  of  the  8-inch  brake  cylinder  is  but  2,500 
ds,  and  the  forces  thereby  developed  through- 
ihe  brake  gear  are  designated  by  the  letter  S 

the  same  diagram.  The  calculation  of  these 
js  is  left  as  an  exercise  for  the  interested 
3r.    It  may  be  observed,  also,  that,  where  the 

triple  valve  is  employed,  the  forces  desig- 
i  by  the  letter  S  occur  in  emergency  as  well 

service  applications. 

:treme  care  should  be  used  to  distinguish  be- 
1  levers  of  the  different  classes.  Where  the 
5  beam  is  attached  to  the  bottom  of  the  truck 
,  it  is  used  as  a  lever  of  the  first  class ;  where 
rake  beam  is  attached  to  the  middle  hole  of 
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the  lever  its  application  would  be  one  of  secoi 
class.  In  the  figure  used  as  our  design  f  ot  expla: 
ation  it  will  be  noted  that  it  is  a  first  class  leve 
4  to  1,  if  the  brake  beam  had  been  connected  i 
the  middle  hole  the  same  lever  would  be  5  to  ! 
giving  a  higher  braking  power. 

Driving  Wheel  Brakes.— The  importance  o 
maintaining  good  driver  brakes  cannot  be  to 
strongly  emphasized,  in  view  of  the  fact  tha 
driver-brake  power  developed  upon  a  consolida 
tion  engine,  weighing  150,000  pounds  on  th( 
drivers,  is  112,500  pounds.  A  60,000  pound  capac^ 
ity  wooden  car  usually  weighs  about  30,000  pounck 
and  has  a  braking  power  of  70  per  cent.,  or  21,00( 
pounds.  It  thus  appears  that  the  driver  brake 
alone  furnishes  more  braking  power  than  five  sucl 
60,000  pound  capacity  cars. 

A  well  maintained  driver  brake  with  flange 
shoes  will  keep  the  tires  dressed  and  in  good  con- 
dition much  longer  than  where  the  brake  receives 
scant  attention. 

The  driver  brake  is  usually  arranged  with  twc 
cylinders  of  proper  size,  one  on  each  side  of  th€ 
engine  frame.  Each  cvlinder  is  connected  to  its 
individual  levers  to  operate  the  brake  on  that  par- 
ticular side.  The  air  pipes  are  so  arranged  that 
one  triple  valve  and  auxiliarj^  reservoir  can  fur- 
nish eciual  air  pressure  to  both  cylinders  at  tlH 
same  time,  when  the  brake  is  applied.  The  pistol 
travel  of  each  cvlinder  is  set  at  about  one-half  tiw 
travel  of  a  car  lirake  cylinder  so  that  the  auxiliar; 
and  brake  cylinder  pressures  will  equalize  at  5 
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4.    AMERICAN  DRIVER  BRAKE 


ids  vith  the  usual  20  pound  brake  appUca- 
There  are  two  styles  of  driver  brakes, 

lerican  Ontside  Equalized"  and  "Cam"  type. 

■8  of  both  are  shown  in  the  Appendix,  Slyles 

and  F. 

nerican  Equalized  Driver  Brake:— T\n.a  style  " 

"ake  is  gener^Iy  used  where  there  are  more 

two  pairs  of  drivers. 

gnre  64  shows  a  skeleton  view  of  the  "Ameri- 

Bk|ualized  Brake"  as  applied  to  a  six-wheel 
connected  engine, 
showing  the  distri- 
bution of  braking  • 
power.  The  piston 
of  each  brake  cylin- 
der is  connected  to 
the  top  end  of  the 
bell  -  crank  lever 
which  turns  in  the 
fulcrum  attached 
totlieengine  frame; 
the  bottom  end  of 
the  lever  is  con- 
nected to  the  brake 
rods.  As  the  brake 
is  applied  tbe  pis- 
ton moves  forward, 
tlms  pulling  tbe 
backward,  bringing  the  brake  shoes  to  the 

Is.     Tbe  manner  of  computing  the  braking 

r  for  Outside  Equalized  Brakes  is  as  fol- 
ilultiply  the  cylinder  value,  or  total  push 

ston,  by  the  long  lever  arm,  and  divide  this 
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product  by  the  short  lever  arm.  The  result  mal 
tiplied  by  2  gives  the  total  braking  power.  Id 
the  figure  a  total  force  of  7,650  pounds  is  rep- 
resented at  the  top  end  of  lever  a.  7,650  X  24  = 
183,600 -=- 6  =  30,600,  or  the  pull  at  the  bottom 
end  of  lever  a.  This  all  goes  to  the  lever  6. 
I^ver  b  is  made  a  proportion  of  2  to  1,  there- 
fore the  pressure  is  divided  so  that  10,200 
pounds  goes  to  the  brake  shoe,  and  20,400 
pounds  to  the  lever  at  c.  Lever  c  being  equally 
divided,  10,200  pounds  goes  to  the  brake  shoe 
there,  while  10,200  is  transmitted  to  the  brake 
beam  at  d. 

There  being  brakes  on  both  sides  of  the  en- 
gine, 30,600  X  2  =  61,200  pounds,  total  braking 
power.  61,200  pounds  -^  75  per  cent.  =  81,600 
pounds,  total  weight  of  the  engine  for  which  this 
particular  brake  is  designed. 

The  piston  travel  is  adjusted  by  the  screw  X 
and  lock  nut  Y  at  the  back  end  of  the  rod  that  con- 
nects to  the  lever  a, 

Cain  Driver  Brakes :—  (Style  A  Appendix.)  Th^ 
Cam  Driver  brake  is  practically  a  spread  brake 
of  the  push  down  type.  Air  is  admitted  into  the 
top  of  each  cylinder.  As  the  piston  travels  down 
it  pushes  on  the  crosshead  and  links,  and  conse- 
([uently,  the  cams  are  caused  to  roll  on  each  other 
and  move  the  cam  screw  pins  outward,  pressing 
the  brake  shoes  against  the  wheels.  The  brake  is 
adjusted  by  changing  the  length  of  the  cam  screw 
between  the  cam  and  the  lever. 

To  shorten  the  piston  travel  the  screws  are  ad- 
justed to  spread  the  brake  levers  farther  apart. 
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Tlie  cam  brake  should  be  adjusted  so  that  the 
point  of  contact  of  the  cams  will  be  in  Hue  with 
the  center  of  the  brake  cylinder.  Sufficient  shoe 
clearance  should  be  allowed,  as  the  rolling  of  the 
enguie  is  liable  to  cause  the  brakes  to  bind  upon 
tile  wheels. 

To  calculate  the  braking-  power,  apply  the  brake 
and  measure  the  piston  travel ;  then  release  the 
titake,  insert  pieces  of  Vi-inch  steel  wire  crosswise 
lietween  the  tire  and  one  shoe  at  the  upper  and 
lower  ends,  and  again  apply  the  brake ;  divide  the 
difference  of  the  piston  travel  by  the  thickness  of 
the  wire,  and  multiply  the  result  by  the  total 
force  acting  upon  the  ])iston.  The  result  is  the 
pressure  of  this  one  shoe,  which,  multiplied  by  4, 
giveB  the  total  braking  power.  Divide  the  total 
by  the  weight  on  the  dnvers  to  obtain  the  percent- 
age of  braking  power. 

Example : 
Weight  on  drivers,  53,330; 
Piston  travel,  without  inserting  wires,  3  inches ; 
Piston  travel,  with  Vi  ^^^^  wires  inserted,  2 
inches; 

Total  force  on  piston  {8  inch  'cylinder  brake, 
folly  applied),  2,500  pounds. 
1 S- 14  =  4.    4  X  2,500  =  10,000  pounds. 
10,000  pounds  X  4^40,000  pounds,  the  total 
braking  power. 
40.000  -=-  53,330  =  75  per  cent. 

NOTB:— The  eutject  of  brake  shoes  Is  fully  treated  tn  an- 
ther volume  of  "The  Scieoce  of  HailwayB"  serlee,  devoted 
I  the  subject  ol  cars. 


CHAPTER  XrV. 

RETAINING  VALVE. 


The  purpose  of  the  retaining  valve  is  to  reti 
the  release  and  finally  retain  a  pressure  of 
pounds  in  the  brake  cylinder  when  the  engineei 


RETAININQ  VALVE 

recharging  the  pusiliary  preparatory  to  anot 
application  of  the  brakes,  while  descendii^ 
grade.    Figures  65  and  66  are  views  for  referei 
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18  composed  of  a  weighted  valve  and  a  small 
■ee  way  cock.  The  retainer  is  connected  by  the 
»  X  to' the  esJiaust  port  of  the  triple  valve j 
18  all  the  air  exhausted  from  the  brake  cylin- 
*  by  the  triple  mnst  at  all  times  pass  through 
the  retainer  to  the 
atmosphere.  We 
will  now  suppose 
the  handle  5  of 
the  retainer  is  in  the 
position  shown  in 
view  &,the  pressure 
from  the  brake  cyl- 
inder has  an  nnob- 
structed  passage  to 
the  atmosphere, 
thus  allowing  the 
brake  to  release 
fully.  But  in  com- 
ing down  mountain 
grades  it  is  desir- 
able that  the  brakes 
be  kept  partly  ap- 
plied while  the  en- 
ler  releases  to  recharge  the  auxiliaries  and 
i  prevent  the  speed  of  the  train  from  increas- 
too  rapidly.  This  is  done  by  the  train-men 
g  over  the  top  of  the  cars  and  turning  up  the 
iner  handles  5  on  all  the  cars  on  which  the 
es  are  desired  to  be  retained.  It  will  now  be 
by  referring  to  view  (a)  that  the  pressure 
the  brake  cylinder  has  an  unobstructed  pass- 
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pounds.   When  the  handle  is  placed  in  the  horizontal 

position,  marked  "low  pressure,"  one  of  two  eccentric 
lugs  on  it  raises  lifting  pin  9,  and  also  the  outside 
weight,  the  latter  to  the  top  of  its  movement.    During 


such  time  the  inner  weight  alone  retains  only  the  lo^^ 
prc&sure  of  15  pounds.  If  the  handle  is  placed  in  th^^ 
intermediate  position  marked  "high  pressure,"  (Fi^- 
66-C) ,  neither  eccentric  lug  touches  the  lifting  pin,  an^5 
consequently  the  outside  weight  rests  upon  the  top  »^ 


te  inner  one,  and  tlie  air  pressure  must  raise  both 
ffeigbts  before  it  can  escape  to  the  atmosphere.  When 
the  handle  is  placed  vertically  downward,  as  shown  Jn 
the  cut,  the  air  passes  directly  to  the  atmosphere,  thus 
cutting  out  the  retaining  valve,  while  at  the  same  time 
the  other  eccentric  lug  on  the  handle  raises  the  lifting 
pin  aiid  outside  weight,  so  that  the  small  weight  alone 
tests  on  the  valve  seat,  and  wear  is  reduced  to  a  mini- 
mum. 

It  will  be  noted  that  the  exhaust  and  low  pressure 
position  of  this  retaining-valve  handle  are  similar  to 
those  of  the  standard  retaining  valve.  This  is  done  so 
that  when  cars  equipped  with  this  valve  are  running  in 
localities  free  from  heavy  grades,  and  the  train  crews 
roay  not  be  familiar  with  this  new  type  of  valve  but 
sre  so  with  the  standard  valve,  they  cannot  by  mistake 
place  tlic  li:inillf  in  thi=  high  pre^ure  position.  It  will 
^  noted  also  that  the  letters  "H.  P."  and  "L.  P."  are 
Mst  on  the  body  so  as  to,  still  further  assist  in  indicating 
^i  positions  of  the  valve  handle. 

The  development  of  this  device  was  coincident  with 
a  series  of  interesting  and  valuable  tests  made  by  a 
leading  railway  company  with  a  view  of  determining 
'hat  is  actually  required  to  hold  such  heavy  trains 
"nder  perfect  control  when  descending  heavy  grades, 
tlirough  using  higher  air  pressures,  special  pressure- 
fttaning  valves,  water  brake  on  the  locomotive,  and 
the  Westinghouse  Combined  Automatic  and  Straight- 
Air  Brake  equipment  on  the  locomotive  and  tender. 
The  results  of  these  tests  indicate  that  to  suitably  con- 
Iwl  such  trains,  the  minimum  brake-pipe  and  auxili- 
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pounds.  When  the  handle  is  placed  in  the  horizontal 
position,  marked  "low  pressure,"  one  of  two  eccentric 
lugs  on  it  raises  lifting  pin  9,  and  also  the  outside 
weight,  the  latter  to  the  top  of  its  movement.    During 


such  time  the  inner  weight  alone  retains  only  the  low 
pressure  of  15  pounds.  If  the  handle  is  placed  in  the 
intermediate  position  marked  "high  pressure,"  (Fig. 
66-C) ,  neither  eccentric  lug  touches  the  lifting  pin,  and 
consequently  the  outside  weight  rests  upon  the  top  of 
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the  inner  one^  and  the  air  pressure  must  raise  both 
weights  before  it  can  escape  to  the  atmosphere.  When 
the  handle  is  placed  vertically  downward,  as  shown  ^ 
the  cut^  the  air  passes  directly  to  the  atmosphere,  thus 
cutting  out  the  retaining  yalve,  while  at  the  same  time 
the  other  eccentric  lug  on  the  handle  raises  the  lifting 
pin  and  outside  weight,  so  that  tHe  small  weight  alone 
rests  on  the  valve  seat,  and  wear  is  reduced  to  a  mini- 
mum, c  '  . 

It  will  be  noted*  that  the  exhaust  and  low  pressure 
position  of  this  retaining-valve  handle  are  similar  to 
those  of  the  standard  retaining,  valve.  This  is  done  so 
that  when  cars  equipped  with  this  valve  are  running  in 
localities  free  from  heavy  grades,  and  the  train  crews 
may  not  be  familiar  with  this  new  type  of  valve  but 
are  so  with  the  standard  valve,  they  cannot  by  mistake 
place  the  handle  m  the  high  pressure  position.  It  will 
be  noted  also  that  the  letters  "H.  P."  and  "L.  P."  are 
cast  on  the  body  so  as  to  still  further  assist  in  indicating 
the  positions  of  the  valve  handle. 

The  development  of  this  device  was  coincident  with 
a  series  of  interesting  and  valuable  tests  made  by  a 
leading  railway  company  with  a  view  of  determining 
what  is  actually  required  to  hold  such  heavy  trains 
under  perfect  control  when  descending  heavy  grades, 
through  using  higher  air  pressures,  special  pressure- 
retaining  valves,  water  brake  on  the  locomotive,  and 
the  Westinghouse  Combined  Automatic  and  Straight- 
Air  Brake  equipment  on  the  locomotive  and  tender. 
The  results  of  these  tests  indicate  that  to  suitably  con- 
trol such  trains,  the  minimum  brake-pipe  and  auxili- 
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pounds.  When  the  handle  is  placed  in  the  horizontal 
position,  marked  "low  pressure,"  one  of  two  eccentric 
lugs  on  it  raises  lifting  pin  9,  and  also  the  outside 
weight,  the  latter  to  the  top  of  its  movement.    During 


such  time  the  inner  weight  alone  retains  only  the  low 
pressure  of  15  pounds.  If  the  handle  is  placed  in  the 
intermediate  position  marked  "high  pressure,"  (Fig. 
66-C) ,  neither  eccentric  lug  touches  the  lifting  pin,  anA. 
consequently  the  outside  weight  rests  upon  the  top  of 
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the  inner  one,  and  the  air  pressure  must  raise  both 
weights  before  it  can  escape  to  the  atraoaphere.  When 
the  handle  is  placed  verticiilly  downward,  as  shownjn 
the  cut,  the  air  passes  directly  to  tlie  atmosphere,  thus 
cutting  out  the  retaining  valve,  while  at  the  same  time 
the  other  eccentric  lug  on  the  handle  raises  the  lifting 
pin  and  outside  weight,  so  that  the  small  weight  alone 
re«l3  on  the  valve  seat,  and  wear  is  reduced  to  a  mini- 
muni. 

It  will  be  noted  that  the  exhaust  and  low  pressure 
position  of  this  i-etaining- valve  handle  are  similar  to 
Ihoae  of  the  standard  retaining  valve.  This  is  done  so 
thai  when  cars  equipped  with  this  valve  are  running  in 
Iwalilies  free  from  heavy  grades,  and  the  train  crews 
may  not  be  familiar  with  this  new  type  of  valve  but 
sre  so  with  the  standard  valve,  they  cannot  by  mistake 
[iWelhf-  handle  in  the  liifili  prc-^.-^arc  position.  It  will  ■ 
he  noted  also  that  the  letters  "H.  P."  and  "L.  P."  are 
«ast  on  the  body  so  as  to,  still  further  assist  in  indicating 
the  positions  of  the  valve  handle. 

The  development  of  this  device  was  coincident  with 
a  series  of  interesting  and  valuable  tests  made  by  a 
leading  railway  company  with  a  view  of  determining 
what  is  actually  required  to  hold  such  heavy  trains 
under  perfect  control  when  descending  heavy  grades, 
through  using  higher  air  pressures,  special  pressure- 
retaining  valves,  water  brake  on  the  locomotive,  and 
the  Westinghouse  Combined  Automatic  and  Straight- 
.4ir  Brake  equipment  on  the  locomotive  and  tender. 
The  results  of  these  tests  indicate  that  to  suitably  con- 
trol such  trains,  the  minimum  brake-pipe  and  auxili- 
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ary-reservoir  pressures  should  not  fall  below  70  pounds 
in  order  to  give  sufficient  reserve  braking  power  to  stop 
the  train  in  cases  of  emergency  on  a  heavy  grade. 

The  Pressure-retaiining  valve  was  in  all  cases  placed 
in  the  30-pound  position,  and  it  was  found  that  under 
these  conditions  the  train  was  in  perfect  control  at  all 
times. 


CHAPTER  XV. 

AUTOMATIC    SLACK    ADJUSTER. 

The  Automatic  Slack  Adjuster  is  a  simple  mech- 
anism, by  means  of  which  a  desired  piston  travel  is 
constantly  maintained,  compelling  the  brakes  of 
each  car  to  do  their  full  amount  of  work— no  more 
and  no  less— thus  securing  from  the  brakes  their 
highest  efficiency,  without  the  flat  wheels  which  are 
likely  to  accompany  a  wide  range  of  piston  travel 
As  the  brake  shoes  wear  and  piston  travel  in- 
creases this  device  takes  up  the  slack  of  the  Foun- 
daiion  gear' and  establishes  the  running  piston 
travel;  that  is,  the  piston  travel  occurring  when 
the  brakes  are  applied  while  the  car  is  in  motion; 
and,  since  this  is  the  time  during  which  the  brakes 
perform  their  work,  the  running  travel  is  the  im- 
portant one. 

The  Automatic  Slack  Adjuster  is  illustrated  by 
Figures  67  and  68  and  its  oi3eration  is  very  simple. 
The  brake-cylinder  piston  acts  as  a  valve  to  con- 
trol the  admission  and  release  of  brake-cylinder 
j)ressure  to  and  from  pipe  h  (Figure  67)  through 
port  a  in  the  cylinder,  this  port  being  so  located 
that  the  piston  uncovers  it  when  the  piston  travel 
is  exceeded.  Port  a  is  just  8%  inches  from  the 
pressure    cylinder    head.      The    piston    packing 
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ary-reservoir  pressures  should  not  fall  below  70  pounds 
in  order  to  give  sufficient  reserve  braking  power  to  stop 
the  train  in  cases  of  emergency  on  a  heavy  grade. 

The  Pressure-retaiping  valve  was  in  all  cases  placed 
in  the  30-pound  position,  and  it  was  found  that  under 
these  conditions  the  train  was  in  perfect  control  at  all 
times. 
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CHAPTER  XV. 

AUTOMATIC   SLACK   ADJUSTBE.  ^ 

The  Automatic  Slack  Adjuster  is  a  simple  mech- 
anism,  by  means  of  which  a  desired  piston  .travel  is 
constantly  maintained,  compelling  the  brakes  of 
each  car  to  do  their  full  amount  of  work— no  more 
and  no  less— thus  securing  from  the  brakes  their;  , ' 
highest  eflSciency,  without  the  flat  wheels  which  are 
likely  to  accompany  a  wide  range  of  piston  travel 
As  the  brake  shoes  wear  and  piston  travel  in- 
creases this  device  takes  up  the  slack  of  the  Foun- 
dation gear* and  establishes  the  running  piston 
travel;  that  is,  the  piston  travel  occurring  when 
the  brakes  are  applied  while  the  car  is  in  motion ; 
and,  since  this  is  the  time  during  which  the  brakes  / 
perform  their  work,  the  running  travel  is  the  im- 
portant one. 

The  Automatic  Slack  Adjuster  is  illustrated  by 
Figures  67  and  68  and  its  operation  is  very  simple. 
The  brake-cylinder  piston  acts  as  a  valve  to  con- 
trol the  admission  and  release  of  brake-cylinder 
pressure  to  and  from  pipe  h  (Figure  67)  through 
port  a  in  the  cylinder,  this  port  being  so  located 
that  the  piston  uncovers  it  when  the  piston  travel 
is  exceeded.  Port  a  is  just  8%  inches  from  the 
pressure    cylinder    head.      The    piston    packing 
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leather  laps  over  %  of  aa  inch,  thus  leaving  8 
inches  which  determines  the  piston  travel.  Port  a 
should  be  drilled  as  in  Figure  67.  Whenever  the 
piston  uncovers  port  a,  brake-cylinder  air  flows 
through  pipe  h  into  slack-adjuster  cylinder  2, 
where  the  small  piston  19  (Figure  68)  is  forced 
outward,  compressing  spring  21.  Attached  to  pis- 
ton stem  23  is  a  pawl  22  extending  into  casing  24, 
which  engages  I'atchet  wheel  27,  mounted  within 


casing  24  upon  screw  4  (Figure  67).  When  the 
brake  is  released  and  the  brake  cylinder  piston  re- 
turns to  its  normal  position,  the  air  pressure  in 
cylinder  2  escapes  to  the  atmosphere  through  pipe 
fo,  port  a  and  the  non-pressure  head  of  the  brake 
cylinder,  thus  permitting  spring  21  to  force  the 
small  ])iston  to  its  normal  position.    In  so  doinj^  j 
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the  pawl  turns  the  ratchet  wheel  upon  screw  4,  and 

thereby  draws  lever  5  slightly  in  the  direction  of 

the  slack-adjuster   cylinder,   thus    shortening  the 

fcrake-eylinder  piston  travel  and  forcing  the  brake 

shoes  nearer  the  wheels.     As  the  pawl  is  drawn 

back  to  its  normal  position,  a  lug  on  the  lower  side 

strikes  projection  a  (Figure  68)  on  the  cylinder, 

thus  raising  the  outer  end  of  the  pawl,  disengaging 

it  from  the  ratchet  wheel,  and  permitting  the  screw 

to  be  turned  by  hand  if  desired. 


("O     , 


AUTOMATIC  SLACK  ADIUSTER. 


To  apply  new  shoes,  turn  casing  1  to  the  left, 
thus  moving  lever  5  toward  the  i)Osition  sliown  on 
Figure  (i?  until  sufficient  slack  is  introduced  in  the 
brakf  rigging.  To  bring  the  shoes  cloKor  to  the 
wlit'ols  and  shorten  the  piston  travel,  turn. casing 
1  to  the  right, 

Tlio  screw  mechanism  is  so  pro]iortioned  that 
the  jtiston  travel  is  reduced  only  about  l/-'!:^  of  ;in 


160  THE  AIR  BRAKE, 

inch  in  each  operation,  which  removes  danger  of 
unduly  taking  up  false  travel. 

To  avoid  the  necessity  of  a  bracket  to  support 
the  adjuster,  a  special  cylinder  head,  provided 
with  a  suitable  lug,  has  been  designed  for  that  pur- 
pose, and  is  now  furnished  with  truck,  tender,  and 
car  cylinders,  unless  other  styles  be  specified. 

After  the  slack  adjuster  has  been  applied  and 
the  pipe  tested  for  leaks,  sufficient  slack  should  be 
introduced  in  the  brake  gear,  by  means  of  the 
adjuster,  and  an  entire  new  set  of  shoes  applied- 
The  slack  should  then  be  taken  up,  by  turning  cas- 
ing 1  to  the  right,  until  the  standing  piston  travel 
is  from  six  to  six  and  one-half  inches,  care  being 
exercised  to  distribute  the  slack  equally  on  botZ 
trucks  by  giving  about  the  same  angle  to  the  dea 
levers.  When  the  brake  gear  of  a  car,  having^ 
proper  total  leverage,  is  thus  equalized,  the  ac^ 
juster  will  maintain  a  constant  piston  travel  unt:^ 
a  full  set  of  shoes  has  worn  out,  without  any  nece^ 
sity  of  changing  the  position  of  the  dead  levers — 

If  the  piston  travel  becomes  too  short,  it  will  1^ 
found  that  either  some  of  the  slack  in  the  bralc: 
rigging  has  been  taken  up  by  the  hand  brak^ 
where  the  two  work  in  opposition,  or  the  dea^ 
levers  have  been  moved. 

If  the  piston  travel  is  found  to  be  too  long,  whez? 
the  small  pipe  leading  to  the  adjuster  cylinder  is 
free  from  obstruction  and  the  packing  leather  in 
the  adjuster  cylinder  is  free  from  leakage,  it  is 
more  than  probable  that  the  slack  has  been  taken 
up  through  an  application  and  only  partial  release 
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of  the  hand  brake,  and  subsequent  full  release 
occurred  only  after  the  shoes  had  had  time  to  wear 
more  or  less. 

The  best  results  are  obtained  by  the  use  of  cop- 
per pipe  from  the  brake  cylinder  to  the  adjuster 
cyhnder,  since  this  pipe  is  more  flexible  and  does 
not  corrode.   It  should  always  be  firmly  secured. 


CHAPTER  XVI. 

AIB  SIGNALING  SYSTEM. 

The  general  arrangement  of  the  train  ai; 
naling  apparatus  on  air  engine  tender  and  pj 
ger  car  is  shown  in  Plates  F-33  and  A-3,  A 
dix.  The  object  of  the  air  signal  is  to  tai 
place  of  the  old  bell-cord  and  gong  method  o 
veying  signals  from  the  train  to  the  engine 
passenger  trains.  The  signal  line  pipe  whic 
tends  throughout  the  entire  train  is  %  incl 
connected  between  cars  by  means  of  hose  si 
to  those  used  for  the  brake  system.  A  ca 
charge  valve  is  provided  on  each  car  and  gen 
is  located  and  piped  as  shown  in  the  illustr 
A  signal  cord  is  attached  to  the  lever  5,  Fig 
of  the  discharge  valve  and  extends  the  < 
length  of  the  car,  being  fastened  to  the  ho< 
each  end,  thus  enabling  a  signal  to  be  given 
any  part  of  the  car.  The  engine  apparati 
addition  to  the  necessary  piping,  consists 
pressure  reducing  valve  (Figure  3),  signal 
(Figure  2),  and  a  signal  whistle  (Figure  4) 
shown  in  cab  diagram. 

Pressure  Reducing  Valve.— A  cross-» 
view  of  the  New  York  reducing  valve  is  s 
The  old  style  Westinghouse  was  ident 
the  same;   therefore,   a   description   of  one 
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B  suffice  for    botli.      Keierring    to    the   New    York 

■  valve  (Figure  3,  Plate  A-3,  Appendix),  the  main 

■  reservoir  connection  if   made  at  the  bottom  and 
Bflmt  leading  to  the  aigiial  system  is  connected  at 

■  flie  side.     As  it  is  not  desirable  or  necessary  to 
Kiave  as  high  a  pressure  in  the  signal  system  as 

■  in  the  brake  system  the  function  of  the  reducing 
II  Valves  is  to  prevent  the  pressure  in  the  signal 

system    raising    above    the    desired    amount,    40 
poands.     Main  reservoir  pressure,  entering  the 
reducer,  is  free  to  pass  through  the  valve  until 
tbe  pressure  in  the  signal  line  and  chamber  A 
eserts  an  upper  pressure,  against  the  diaphragm 
1  and  plate  8,  slightly  more  than  the  downward 
pressure  of  spring  9.    The  pressure  on  the  lower 
eide  of  tbe  diaphragm  7  now  being  the  greater 
«i)!  cause  it  to  be  forced  upward,  and  the  supply 
vaiv't!  spring  10  forces  the  supply  valve  5  to  its 
seat,  and  prevents  any  more  air  from  the  main 
,  reservoir  from  entering  the  signal  system.    When 
tbe  pressure  in  the  signal  system  becomes  slightly 
reduced  through  leakage  or  on  account  of  a  dis- 
charge having  been  made  at  the  car  discharge 
valve,  the  spring  9  again  forces  the  valve  5  from 
its  seat,  and  pressure  from  main  reservoir  again 
feeds  into  the  signal  system  to  supply  the  pres- 
sure lost.     The  tension  of  the  reflating  spring 
9  is  set  to  withstand  a  pressure  of  40  pounds  be- 
fore it  will  compress,  thus  the  pressure  in  the  sig- 
Dat   system   is   prevented   from    exceeding  that 
amount.    Should  the  spring  9  become  weakened, 
so  as  to  cause  the  signal  system  pressure  to  fall 
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below  40  pounds,  the  tension  of  the  spring  ma. 
be  increased  by  placing  a  washer  between  it  an. 
the  cap  3.  The  proper  lift  of  the  supply  valve 
is  1/16  inch.  The  two  outlets  in  the  cap  3  are  e 
that  any  pressure  leaking  past  the  diaphragm 
can  escape  to  the  atmosphere,  otherwise  it  woul 
accumulate  above  the  diaphragm  and  render  tti 
valve  inoperative. 

The  Westinghouse  Improved  Pressure  Red/t^c 
ing  Valve  is  shown  in  Figure  3  Plate  F-33,  Appen- 
dix.   Its  construction  is  similar,  and  its  principle 
of  operation  the  same  as  the  New  York  and  old 
style  Westinghouse.     The  improvement  includes 
the  addition  of  a  piston  7  and  packing  ring  8  above 
the  double  rubber  diaphragm,  also  a  means  of  reg- 
ulating the  tension  of  the  spring  9  by  adjusting 
the  regulating  nut  14.   A  cut-out  plug  cock  (shown 
in  cross  section)  is  also  added.     The  improved 
reducer  can  be  cut  out  and  cleaned  by  removing 
cap  nut  5. 

Car  Discharge  Valve.--T\iQ  construction  of 
the  Westinghouse  and  New  York  car  discharge 
valves  are  precisely  the  same.  A  sectional  view 
of  the  valve  is  shown  in  Figure  1,  Plate  F-33 
and  A-3,  Appendix.  The  object  of  the  car  dis- 
charge valve  is  to  provide  a  means  of  quickly  re- 
ducing the  pressure  in  the  signal  line,  in  order  to 
cause  the  action  of  the  signal  valve,  which  will 
be  explained  under  a  following  head.  The  union 
(shown  to  the  left  of  the  valve),  to  which  the 
branch  pipe  from  the  signal  pipe  is  coupled,  con- 
nects with  the  discharge  valve  as  shown  by  the 
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above  valve  3  and  leads  to  the  atmosphere. 

When  the  signal  cord,  fastened  to  the  lever  5, 
Is  pulled  on  either  side  the  lower  portion  of  the 
tever  5  strikes  the  stem  of  the  discharge  valve  .1 
and  forces  it  from  its  .t.  As  the  signal  line 
jressore  is  constantly  in  t  chamber  around  the 
''alve  3,  it  escapes  to  the  atu  phere,  past  the  valve 
lad  out  the  exliaust  port,  thus  causing  a  reduction 
af  signal  line  pressure.  As  soon  as  the  signal 
:'ord  is  released,  the  valve  is  forced  to  its  seat 
again  by  the  spring  4,  and  stops  the  discharge  of 
air. 

Signal  Fa^te.— Although  the  Westinghouso 
and  New  York  signal  valves  are  the  same  in 
principle  of  action,  they  are  somewhat  differ- 
eatiy  constructed.  They  will  therefore  be  treated 
separately.  The  action  of  the  Signal  valve  is  what 
causes  the  signal  whistle  on  the  engine  to  blow. 
Westinghouse:  A  sectional  view  of  the  Westing- 
boose  signal  valve  is  given  in  Figure  69.  The 
signal  line  connection  is  made  at  X,  and  the  pipe 
leading  to  the  signal  whistle  is  connected  at  Y. 
Air  pressure  from  the  signal  pipe  enters  the  valve 
through  the  small  port  d,  and  fills  chamber  A  above 
the  rubber  diaphragm  12.  It  also  fills  the  passage 
c,  c,  and  feeds  up  slowly  past  the  stem  10  into 
chamber  B,  imtil  the  pressure  in  chambers  A  and 
B,  on  both  sides  of  the  rubber  diaphragm,  become 
eqnal.  When  the  signal  cord  is  pulled,  causing  a 
reduction  of  pressure  in  chamber  A,  above  the 
iliaphragm  12,  and  the  pressure  in  chamber  B 
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forces  the  diaphragm  12  upward,  carrying  with  it 
the  stem  10,  this  opens  e  and  brings  the  groove  /, 
in  the  stem  10,  above  the  bushing  9.  The  pressure 
in  chamber  B  escapes  quickly  down  through  the 
milled  spaces  in  the  stem  10  into  the  passage  e, 
which  leads  to  the  signal  whistle.  Air  also  escapes 
from  the  train-pipe  through  the  chamber  A  and 
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passage  C,  C,  to  the  whistle.  When  a  reduction 
is  made  in  the  signal  pipe,  there  are  two  reasons 
why  the  pressure  reduces  faster  in  chamber  A 
than  in  chamber  B :  (1)  the  fit  of  the  stem  10  in  the 
bushing  9  is  such  that  it  makes  a  smaller  opening 
than  the  port  d;  (2)  the  space  in  chamber  B  being 
so  much  larger  contains  a  greater  volume  of  air, 
and  would  therefore  reduce  much  slower  even  if 
the  openings  were  the  same.     When  the  car  dis- 
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diarge  valve  doses  air  from  the  main  reservoir 
restores  the  signal  line  pressnre,  which  increases 
in  dmmber  A  faster  than  in  chamber  B,  thus  forc- 
ii^  the  diaphragm  and  stem  10  downward,  closing 
the  port  leading  to  passage  e,  and  stops  the  whistle 
blowing.  Each  reduction  of  signal  line  pressnre 
dionld  give  one  blast  of  the  whistle.  New  Yorki 
A  sectional  view  of  the  New  York  signal  valve  is 
given  in  ^Hgare  70.    A  signal  line  connection  is 


made  at  X,  and  the  pipe  leading  to  the  signal 
whistle  is  connected  at  Y  Air  pressure  from  the 
signal  pipe  enters  the  valve  through  the  small  port 
d,  and  fills  chamber  A.  The  space  around  valve  10 
is  also  a  part  of  chamber  A,  above  the  rubber 
diaphragm  12.  On  each  side  of  this  diaphragm 
there  is  a  metal  disli;  the  one  on  the  top  being 
made  of  sheet  iron  and  the  one  on  the  bottom  of 
brass.     Through  these  disks  there  is  screwed  a 
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brass  plug  having  a  small  hole  c,  c,  drilled  throug 
it.  From  chamber  A  pressure  slowly  feeds  do^ 
through  this  small  hole  into  chamber  B,  until  tl 
pressures  in  chambers  A  and  B,  on  both  sides  ( 
the  rubber  diaphragm,  become  equal.  When  tt 
signal  cord  is  pulled,  causing  a  reduction  of  prei 
sure  in  chamber  A  above  the  diaphragm  12,  an 
the  pressure  in  chamber  B  forces  the  diaphragi 
12  upward,  which  is  connected  with  the  valve  1 
by  three  uprights  a,  a,  (one  upright  is  not  show 
in  the  illustration),  thus  permitting  pressure  froi 
chamber  A  to  flow  into  the  passage  e,  leading  t 
the  signal  whistle  and  causing  it  to  blow,  wWl 
chamber  B  pressure  passes  slowly  back  throug 
Cy  c.  (The  reason  the  pressure  reduces  faste 
in  chamber  A  than  in  chamber  B  is  on  account  o 
the  passage  c,  c,  to  chamber  B  being  very  small. 
When  the  discharge  valve  closes  air  from  the  mai 
reservoir  restores  the  signal  line  pressure,  whic 
is  increased  in  chamber  A  faster  than  in  chambe 
B,  thus  forcing  the  diaphragm  and  stem  10  dowi 
ward,  closing  the  port  leading  to  passage  e,  an 
stops  the  whistle  blowing. 


CHAPTER  XVn. 

HIGH  SPEED  BEAKE   (wESXlNGHOtfSE.) 

A  glance  at  the  accompanying  speed  curve,  Fig- 
ire  71,  will  clearly  aliow  the  advance  of  the  air 
brake  art,  a  condition  that  made  it  possible  to 
roQ  high  speed  trains  with  safety.  The  introduc- 
tion of  the  high  speed  brake  was  necessary  on 
account  of  the  call  of  the  traveling  public  for 
higher  train  speed,  rendering  it  necessary  to  in- 
sure safety  to  lives  and  proi)erty.  It  "was  de- 
signed to  stop  fast  trains  within  a  reasonable  and 
safe  distance.  It  can  also  be  used  advantageously 
to  aave  time  in  making  service  stops. 

The  higher  pressure  used  causes  prompt  re- 
Bponse  of  brakes  due  to  the  quicker  action  of  air 
at  high  pressure.  In  other  words  the  brake  has 
more  life  in  it,  the  same  as  an  engine  has  when 
the  boiler  pressure  is  increased. 

In  using  the  high  speed  brake,  the  engineman 
should  bear  in  mind  that  with  a  train-pipe  pres- 
sure of  110  pounds,  the  usual  piston  travel,  and 
a  service  train-pipe  reduction  of  five,  ten  or  fifteen 
poonda,  no  more  cylinder  pressure  is  developed 
than  if  the  seventy-pound  train-pipe  pressure  were 
employed.  If,  however,  when  using  110  pounds 
pressure,  the  reduction  be  continued  after  the 
cylinder  pressure  has  reached  that  point  at  which 
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the  aoxiliaiyAcc^,  v-oir  and  brake  cylinder  equallza  ' 
with  the  Beventy-pound  pressure  the  cylinder  pres- 
Bnre  will  increase  until  the  reducing  valve  oper- 
ates. 

At  high  speed,  by  usuig  the  emergency  applica- 
tion when  necMsity  requires  it,  the  brake  cylinder 
pressure  is  raised  to  about  eighty-five  pounds; 
immediately  the  reducing  valve  gradually  blows 
down  tho  brake  cylinder  pressure  to  sixty  pounds 
as  the  speed  of  the  train  reduces,  finally  retaining 
at  the  latter  part  of  the  stop  such  pressure  as  is 
safe  for  slow  speeds  without  sliding  wheels.  On 
aeeonnt  of  this  higher  jDressure  with  higli  speed 
quicker  stops  can  be  made,  thus  making  it  easier  to 
ataanplish, schedule  time. 

Hie  high  speed  brake  was  constructed  so  as  to 
confoim  with  the  laws  of  friction  at  different 
speeds,  of  which  elaborate  tests  have  been  made 
in  England  and  in  the  United  States.  These  tests 
substantiated  the  following  facts:  (1)  That  the 
friction  exerted  between  the  wheel  and  the  rail  is 
practically  constant  at  all  speeds;  (2)  that  the 
friction  exerted  between  the  brake  shoe  and  the 
wheel  is  very  much  less  at  high  than  at  low  speed, 
(see  Figure  71-o) ;  (3)  that  on  account  of  this 
much  less  frietional  resistance  at  high  speed,  a 
considerably  greater  pressure  can  be  applied  to 
the  brake  shoe  when  the  speed  is  high,  without 
danger  of  sliding  the  wheels;  (4)  that  in  order  to 
make  a  brake  shoe  exert  as  great  a  retarding  force 
at  high  as  at  low  speeds,  it  must  be  subjected  to 
a  greater  pressure  at  high  speeds,  which  pressure 
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must  diminish  as  the  speed  of  the  train  decreasa 
or  the  wheels  ■will  slide.  The  high  speed  brak 
arrangement  is  practically  the  quick  action  ante 
matic  brake  with  a  few  pieces  of  extra  apparatn 
added.    To  make  the  diflferenee  between  the  tw^ 
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Speed  in  Mllttper  Ifour 

more  clear  it  will  be  presumed  that  an  ordinar; 
quick  action  brake  is  about  to  he  changed  to  i 
high  speed  brake.  Starting  with  the  passenger  ca 
equipment,  all  that  is  necessary  is  the  addition  o 
an  automatic  reducing  valve  (see  plate  F-45  aO' 
Q-50,  Appendix)  connected  by  a  pipe  to  the  brak 
cylinder;  the  tender  equipment  has  the  additio 
of  tlie  automatic  reducing  valve  as  with  the  passei 
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ger  car,  and  a  quick  action  triple  valve  substituted 
for  the  plain  triple.    This  also  requires  that  the 
plain  brake  cylinder  head  be  changed  for  the  type 
ttsed  with  the  passenger  car  equipment.    The  most 
changes  are  made  in  the  engine  equipment,  and 
consist  of  (1)  the  addition  of  an  automatic  re- 
ducing valve  which  is  connected  to  the  pipe  lead- 
ing from  the  triple  valve  to  the  brake  cylinders, 
in  this  way  one  reducing  valve  can  regulate  the 
pressure  in  the  driver  and  engine  truck  brake; 
(2)  the  substitution  of  a  duplex  governor  for  the 
single  governor;  (3)  the  addition  of  an  extra  feed 
valve  which  with  the  other  feed  valve  forms  a 
'  duplex  feed  valve  connected  to  a  special  reversing 
cock.    In  order  to  make  the  pipe  connection  for 
wis  duplet?  feed  valve,  a  feed  valve  pipe  bracket 
is  connected  to  the  brake  valve.    The  object  of 
having  two  governors  and  two  feed  valves  is  so 
that  the  engine  equipment  can  be  changed  at  a 
moment's  notice  from  a  high  speed  brake  to  an 
ordinary  quick  action  brake,  or  vice  versa,  by  sim- 
ply turning  the  cock  in  the  governor  air  pipe  and 
the  cock  between  the  two  feed  valves.    It  is  under- 
stood, of  course,  that  only  one  governor  and  one 
feed  valve  is  operative  at  one  time.     Both  gov- 
ernors are  connected  with,  and  are  therefore  oper- 
ated by,  main  reservoir  pressure.    The  one  which 
has  the  cut  out  cock  in  the  air  pipe  leading  to  it, 
is  adjusted  to  stop  the  pump  when  90  pounds 
pressure  is  obtained  in  the  main  reservoir,  and  the 
other  one  adjusted  for  about  120  pounds  or  over 
as  necessity  requires.    Also  one  feed  valve  is  ad- 
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justed  for  70  pounds  train-line  pressure  and 
others  for  about  110  pounds  train-line  pressr 
For  low  pressure  brakes  the  cut  out  cock  to 
90  pound  governor  must  be  open,  and  the  revt 
ing  cock  handle  turned  toward  the  feed  valve  ; 
justed  for  70  pounds.  Therefore,  when  it  is 
sired  to  use  the  high  speed  brake  the  cock  in  1 
pipe  leading  to  the  governor  adjusted  for 
pounds  is  closed  and  the  reversing  cock  betwf 
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the  two  feed  valves  turned  so  as  to  cut  in  the  hi 
pressure  feed  valve ;  thus  a  pressure  of  110  pom 
in  the  train-line  and  120  pounds  in  the  main  r 
ervoir  will  be  obtained.  The  high  speed  brake 
operated  in  precisely  the  same  manner  as  ■ 
quick  action  brake,  the  success  of  it  depend! 
principally  on  the  reducing  valve.  Figure  72  she 
how  the  reducing  valve  Is  connected  to  the  bn 
cylinder. 
The  Automatic  Reducing  Valve.     (Figures 
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and  74.) — When  the  air  enters  the  brake  cylinder 
trom  the  auxiliary  reservoir,  it  has  free  access  to 
the  reducing  valve  through  a  pipe  connected  at  Z 
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(Figure  74)  so  that  chamher  d,  ahove  piston  4, 
is  always  subject  to  brake  cylinder  pressure.  Reg- 
olating  spring  11,  adjusted  by  nut  12,  provides  a 
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resistance  to  the  downward  movement  of  piston  4, 
which  is  finally  arrested  by  spring  box  3.  Com- 
bined with  piston  4  is  its  stem  6,  fitted  with  two 
collars  which  control  the  movements  of  slide  valve 
8.  Slide  valve  8  is  provided  with  a  triangular  port 
h  in  its  face,  which  is  always  in  communication 
with  chamber  d.  Port  a  in  the  slide-valve  seat 
leads  directly  to  the  atmosphere  through' exhaust 


opening  T  (Figure  73).  In  Figures  73  and  75 
slide-valve  8  and  its  piston  4  are  shown  in  their 
normal  positions,  occupied  so  long  as  brake  cyl- 
inder pressure  does  not  exceed  60  poimds.  Leather 
washer  20  makes  a  joint  on  the  bushing  when  in  ■ 
this  position. 
It  will  be  noted  that,  in  release  position  (Fig- 
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ores  73  and  75)  port  h  of  slide-valve  8  doea  not 
n>gister  vith  port  a  off  its  seat,  so  that,  when  the 
brakes  are  applied,  the  air  pressure  is  retained  in 
file  hralce  cylinder  and  is  released  in  the  nsnol  way 
tfaronfi^  the  triple  valve,  unless  it  become  soffi- 


riently  great  to  overcome  the  tension  of  spring  11 
ud  force  piston  4  downward. 

When  the  brake'  cylinder  pressure  begins  to  ex- 
ceed 60  pounds  in  a  heavy  service  application, 
the  pressure  npon  piston  4  moves  it  downward 
Until  port  h  in  the  slide  valve  registers  with  port  a 
m  its  seat,  as  shown  on  Figure  76,  in  which  posi- 
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tion  any  surplus  brake  cylinder  pressnn 
promptly  discharged  to  the  atmosphere.  Sp 
11  then  raises  the  piston  and  slide-valve  to  t 
normal  positions  (Figure  73),  closing  the  exh 
port  and  retaining  60  pounds  pressure  in 
brake  cylinder.    In  the  operation  just  descri 


the  greatest  width  of  port  6  is  exposed  to  poi 
and  these  ports  are  so  proportioned  that,  in 
particular  position  the  surplus  air  is  discbai 
from  the  cylinder  fully  as  rapidly  as  it  is  admi 
through  the  service  application  port  of  the  ti 
valve. 

The  positions  assumed  by  piston  4  and  si 
valve  8  in  an  emergency  application  of  the  bra 
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are  shown  in  Figure  77.  The  violent  admission 
of  air  into  the  brake  cylinder  then  so  suddenly 
increases  the  pressure  that  piston  4  is  forced  to 
the  lower  end  of  its  entire  strok^^  in  which  {)osition 
the  apex  of  triangular  port  6  in  the  slide-valve 
is  brou^t  into  register  with  port  a,  and  a  com- 
paratively slow  discharge  of  brake  cylinder  pres- 
sure takes  place  while  the  traiu  is  at  its  highest 
speed;  but  the  area  of  the  opening  of  port  h  grad- 
lially  increases  as  tbie  reducing  pressure  above 
piston  4  permits  spring  11  to  slowly  raise  the 
piston  and  slide-valve.  The  rate  of  the  discharge 
thus  increases  as  the  speed  of  the  train  decreases 
imtil,  finally,  when  the  brake  cylinder  pressure 
has  become  reduced  to  60  pounds,  port  a  is  closed, 
as  ia  Figure  75,  and  the  remainder  of  the  brake 
cylinder  pressure  is  retained  until  released  in  the 
usual  way  through  the  triple  valve. 

When  an  emergency  application  of  the  brakes 
occurs  at  high  speeds,  there  is  little  danger  of 
wheel  sliding,  and  it  will  be  observed  that  port  h 
is  80  shaped  that  brake  cylinder  pressure  escapes 
slowly;  while,  at  lower  speeds,  where  a  heavy 
service  application  is  more  likely  to  occur,  and 
there  is  a  greater  tendency  toward  wheel  sliding, 
the  base  of  triangular  port  6  is  exposed,  allowing 
brake  cylinder  pressure  to  reduce  quickly. 

Cars  not  equipped  with  the  automatic  reducing 
valve  should  not  be  attached  to  trains  employing 
the  high  speed  brake,  unless  the  brake  cylinders 
are  equipped  with  the  safety  valve  provided  for 
temporary  use,  in  sucji  cases.    The  safety  valve 
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(illustrated  on  Plate  48,  Figure  2,  Appendix)  has 
been  especially  designed  to  prevent  a  higher  than 
standard  pressure  in  the  brake  cylinders  of  cars 
not  equipped  with  the  automatic  reducing  valve; 
it  may  be  quickly  screwed  into  the  oiling  hole  of 
the  brake  cylinder  head,  and  removed  when  the 
cars  are  again  placed  in  ordinary  service. 

Reducing  valves  are  made  with  3  sizes  of  ports. 
The  one  with  smallest  port  is  for  8  inch  brake 
cylinder,  the  medium  size  port  for  10  and  12  inch 


NEW  YORK  COMPENSATINQ  VALVE 

FIG.  78 


PIPE  TO 
BRAKE  OYLINDER 


Yz  PIPE  TO 
AUXILIARY  RESERVOIR 


NGN  RETURN  ^S 
CHECK  VALVEV^ 

^2  PIPE  TO 
SIDE  CAP  OP  TRIPLE 


brake  cylinder,  the  largest  size  port  being  for  14 
and  16  inch  brake  cylinder.  This  arrangement  is 
made  so  that  the  different  sized  cylinders  will  have 
their  pressures  reduced  equally. 

Ne^v  York  Compensating  Valve  for  High  Speed 
iBrafce^.— Illustrated  herewith  is  a  **  compensating 
valve''  designed  to  be  used  in  high  speed  brake 
service. 

Figure  78  is  a  view  showing  the  pipe  arrange- 
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ment  between  the  compensatiag  valve  and  the 
quick  action  triple  valve  and  brake  cylinder.  As 
will  be  seen,  the  connection  to  the  triple  valve  is 
made  in  the  side  cap  of  the  triple  valve^  the  other 
end  of  the  pipe  connecting  to  the  lower  part  of  the 
compensating  valve.  The  brake  cylinder  pipe  is 
connected  to  the  npper  part  of  the  compensating 
valve.  Figure  79  is  a  view  of  the  piping  arrange- 
ment for  plain  triple  valve. 
Figure  80  is  the  top  view  of  the  compensating 

NEW  YORK  COMPENSATINQ  VALVE 

PIPINQ  DIAGRAM 
PIO   79 


valve,  and  shows  the  connections  to  the  brake 
cylinder. 

Figure  81  is  a  sectional  view  of  the  compen- 
sating valve.  As  will  be  seen,  the  valve  may  be 
conveniently  divided  into  two  separate  portions, 
consisting  of  a  lower  portion  and  an  upper  por- 
tion. The  upper  portion  consists  of  a  piston,  C, 
two  packing  rings,  D,  and  a  leather  joint  or  seal 
on  top  of  the  piston.    These  parts  operate  in  cham- 
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ber  B,  which  contains  brake  cylinder  pressure. 
When  in  normal  position,  the  packing  rings,  D,  of 
the  piston,  C,  cover  small  ports  a  and  h. 

The  lower  portion  of  the  valve  consists  of  chwn- 
ber  A,  regulating  spring,  F,  non-return  check 
valve,  G,  and  its  spring,  E.    Z  is  the  point  at 

(<ew  VORK  COMPENSATtNO  VALVB 


which  pressure  enters  the  compensatory  valve  to 
occupy  chamber  A. 

The  operation  of  the  valve  is  as  follows :  When  _ 
an  emergency  application  is  made  with  the  New 
York  type  of  triple  valve,  train-pipe  air  is  vented 
to  the  atmosphere.  When  the  comjjensating  valve 
is  used,  however,  this  air  leaves  the  triple  valve 
at  the  side  cap  connection  of  the  triple, 
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through  the  connecting  pipe  to  Z,  in  the  compeB 
sating  valve,  lifts  the  non-return  check  valve  ( 
from  its  seat,  and  passes  into  and  occupies  cham 
ber  A.  The  adjusting  spring  F,  having  been  pre 
viously  set  to  give  a  resistance  of  60  pounds,  codc 
bined  with  the  air  pressure  which  has  just  entere^ 
chamber  A,  exerts  an  upward  force  on  the  pisto: 
C,  greater  than  the  downward  pressure  of  th 
brake  cylinder  air  on  the  top  of  the  piston. 

The  emergency  application,  which  gives  onL 
auxiliary-reservoir  pressure  in  the  brake  cylinde 
with  the  New  Yor^  brake,  amounts  to  about  T 
pounds,  assuming  that  110  pounds  train-line  pree 
sure  is  carried  and  piston  travel  is  closely  ac 
justed.  Thus  there  is  a  downward  pressure  o 
piston  C  of  about  78  pounds  and  a  greater  ug 
ward  pressure,  consisting  of  the  combined  pres 
sure  of  the  regulating  spring  and  the  air  pressur 
in  chamber  A. 

Immediately  upon  the  entrance  of  air  to  chair 
ber  A,  this  air  leaks  back  through  the  small  por 
J  in  the  non-return  check  valve,  to  the  side  ca 
of  the  triple  valve,  thence  to  the  atmosphere,  thu 
slowly  reducing  the  pressure  in  chamber  A. 

The  capacities  of  chamber  A  and  small  port  • 
are  so  proportioned  that  a  period  of  about  fiv 
seconds  is  required  for  the  pressure  in  chambe 
A  to  reduce  itself  suflSciently  low  to  permit  th 
brake  cylinder  pressure  on  top  of  the  piston  t 
be  the  greatest.  Thus  the  greater  pressure  i 
chamber  B  will  overcome  the  upward  resistin 
pressure  in  chamber  A,  forcing  piston  C  dowi 


aiQB  BPEEB  BRAKE   (WESTINGNOUSB). 

ward  and  uncovering  ports  a,  through  which  the 
brake  cylinder  pressure  will  be^n  to  reduce. 

In  this  way  the  compensating  valve  is  made  to 
hold  the  maximum  brake  cylinder  pressure  unre- 
duced for  a  period  of  several  seconds,  then  the 
brake  cylinder  pressure  is  gradually  reduced  until 
the  pressure  on  top  of  the  piston  in  chamber  B  is 
less  than  the  upward  pressure  of  the  adjusting 
spring,  60  pounds,  and  the  piston  C  returns  to  its 

NEW   VORK  COMPENSATING  VALVE 

PORTS  IN  THE  BUSMINQ 
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normal  position,  which  is  its  uppermost  limit,  and 
u  sealed  against  the  leather  joint  E. 

Figure  82  shows  a  section  of  the  bushing  I  in 
wbieh  the  piston  C  and  packing  rings  D  operate. 
The  upper  row  of  six  small  ports  is  the  relief  or 
reducing  ports  a,  one  of  which  is  shown  in  Figure 
33.,  The  lower  row,  o£  two  ports,  b  {F'lgui-e  SI), 
are  termed  "leakage  ports."  However,  inasmuch 
that  said  leakage  would  follow  the  same  channel 
through  which  chamber  A  pressure  escapes,  ports 
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b  would  seem  superfluous  for  this  purpose.  The] 
would  seem  to  operate  to  better  advantage  ai 
additional  relief  ports  in  heavy  service  applica- 
tion. 

In  a  service  application  the  lower  parts  of  the 
compensating  valve  do  not  operate.  However,  i: 
the  brake  cylinder  pressure  reaches  a  point  highei 
than  60  pounds,  the  resistance  of  the  adjustini 
spring  piston  C  will  make  a  downward  movemeri- 
and  permit  cylinder  pressure  to  escape  to  th-^ 
atmosphere  through  the  series  of  ports  a,  aii-< 
possibly  require  the  use  of  ports  h  also. 

Figure  83  shows  the  compensating  valve  as  use< 
with  a  plain  triple.  Comparing  this  view  wit] 
that  of  Figure  81,  it  will  be  noticed  that  the  noa 
return  check  valve  is  not  necessary  with  the  plai^ 
triple,  and  that  a  reducer  and  street  ell  is  us^ 
in  its  stead. 

When  the  compensating  valve  is  used  with  tli-* 
plain,  or  any  style  triple,  except  the  New  Yor] 
quick  action,  no  train-pipe  air  is  vented  into  tlv' 
spring  box  chamber,  and  there  is  no  air  pressure 
in  emergency  applications  added  to  the  regulating 
spring  pressure  to  delay  the  opening  of  the  valv^ 
The  compensating  valve  will  then  operate  like  siC 
ordinary  safety  valve  except  that  in  emergency 
applications  about  full  equalized  brake  cylindei 
pressure  will  be  had  from  an  auxiliary-reservoir 
pressure  of  110  pounds. 

Ordinarily,  safety  valve,  or  pressure  reducing 
valves,  in  emergency  applications,  while  the  pres- 
sure is  going  upward  in  the  cylinder,  open  before 
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QieinaziinTun  equalized  preBBiire  is  obtained,  This 
ariy  opening  tends  to  rob  the  cylinder  of  air,  a&d 


J  give  a  lower  maximum  brake  cylinder  pressure 
laa  would  be  obtaiuable  if  the  valve  did  not  open 
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until  after  the  auxiliary  and  brake  cylinders 
equalized. 

By  reference  to  Figure  80,  it  will  be  seen  that 
the  opening,  X,  through  the  union  stud  through 
which  the  air  passes  into  the  chamber  above  the 
piston,  is  considerably  restricted  so  that  in  service 
applications  it  will  provide  sufficient  opening  for 
the  surplus  brake  cylinder  air  to  pass  through  to 
relieve  the  brake  cylinder  of  overpressure,  while 
in  emergency  applications  the  equalization  be- 
tween the  auxiliary-reservoir  and  the  brake  cylin- 
der being  so  quick  the  highest  pressure  ob- 
tainable in  the  brake  cylinder  will  be  had.  This 
is  because  the  increased  volume  of  air  cannot 
escape  before  about  the  full  equalized  pressure 
has  been  obtained  in  the  brake  cylinder.  After 
the  full  equalized  brake  cylinder  pressure  has  been 
obtained  the  valve  will  then  relieve  the  cylinder 
in  the  ordinary  way,  blowing  down  to  the  point 
of  adjustment. 

The  union  stud  H.S.  14  is  made  in  three  sizes, 
with  passage  X  small,  medium  and  large,  for  8", 
10^^  12^^  14^'  and  16^^  cylinders  respectively.  This 
gives  a  more  uniform  blow  down  of  brake  cylinder 
pressure  for  the  different  sized  cylinders. 


CHAPTER  XVIII. 

COMBINED  AUTOMATIC  AND  STRAIGHT  AIB  ENGINE  AND 

TENDER  BRAKE. 

All  who  have  been  in  touch  with  switching  and 
.  road  work  are  familiar  with  the  complaints  about 
the  inadequacy  of  automatic  brakes  for  switch 
engines,  and  the  frequent  use  of  the  reverse  lever 
on  engines  so  equipped;  also  the  many  schemes 
and  devices  employed  to  apply  or  at  least  hold 
the  engine  brake  applied  when  the  automatic  brake 
is  released  and  the  decided  preference  expressed 
by  engineers  tor  straight  air  or  steam  brakes  on  the 
drivers  and  tender  of  switching  or  freight  loco- 
motives. This  led  to  the  adoption  of  the  combined 
automatic  and  straight  air  brake. 

Its  Use.—  {1)  To  quicken  switching.  (2)  To 
permit  the  brakes  of  long  trains  to  be  released 
without  danger  of  the  slack  running  out  suddenly 
and  train  breaking  in  two.  (3)  To  prevent  change 
of  grade  (sags,  lumps  or  curves)  from  running 
slack  in  or  out  too  rapidly.  (4)  To  slow  trains 
up  where  brake  work  required  is  light.  (5)  To  aid 
pressure  retaining  valves  on  cars  in  controlling  the 
sjjeed  of  train  while  recharging  on  heavy  grades. 
(6)  to  hold  the  train  or  locomotive  and  keep  the 
automatic  brakes  recharged  when  standing  on 
grades.    (7)  To  control  speed  while  weighing  cars. 
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(8)  to  decrease  the  repairs  and  improve  the  ser 
vice  of  the  automatic  brakes. 

Additional  Parts.—One  straight  air  brake  valve 
one  straight  air  reducing  valve ;  two  double  chec] 
valves;  two  safety  valves;  additional  piping  ani 
special  air  hose  between  tender  and  engine ;  grad 
cocks  for  heavy  grade  service. 

General  Arrangement.— Figure  84  illustrates  th. 
general  arrangement  of  the  Westinghouse  appara 
tus.  Connection  is  made  at  three  points  with  tb. 
automatic  brake.  The  straight  air  supply  is  tak^: 
from  the  main  reservoir  pipe  near  the  automati 
brake  valve.  Before  reaching  the  straight  ai 
brake  valve  the  air  must  pass  through  the  rediunf^. 
valve  set  at  45  pounds,  to  prevent  more  than  tha 
amount  entering  the  brake  cylinders. 

The  two  double  check  valves  are  inserted  o- 
the  tender  and  engine  in  the  pipe  leading  fror 
the  triple  valve  to  the  brake  cylinder  or  cylinders 
so  that  in  automatic  brake  operation  auxiliary  ai 
will  have  to  pass  through  this  double  check  valv" 
in  getting  to  or  from  the  brake  cylinder. 

The  pipe  leading  from  the  straight  air  bralc 
valve  has  two  branches,  each  entering  one  of  tt 
double  check  valves  at  the  end  opposite  the  tripl 
valve  connection,  so  that  in  application  an^ 
release  the  straight  air  pressure  will  also  have  t^ 
flow  through  the  double  check  valves. 

The  two  side  springs  of  the  double  check  valvi 
are  brake  cylinder  connections.  They  are  joinei 
by  a  cored  passage  way. 

Safety  Valve.— It  convenient  the  safety  valv 
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may  be  screwed  into  one  opening  on  the  tendei 
brake,  as  shown,  or  with  the  driver  brake  one  brake 
cylinder  may  be  connected  to  each  and  the  safety 
valve  in  either  driver  brake  cylinder  pipe.  Eacl 
safety  valve  should  be  adjusted  to  open  at  53 
pounds.  The  safety  valve  is  the  same  kind  as  used 
with  the  high-speed  brake.  Figure  2,  Plate  F-48. 
Appendix. 

The  Grade  Cocks  C  and  D,  with  their  pipes,  ar« 
for  locomotives  on  grades.  These  cocks  are  locatec 
so  that  in  descending  heavy  grades  they  can  h* 
quickly  opened  and  left  so.  The  driver  and  tende  : 
auxiliaries  are  recharged  with  those  of  the  traia 
but  automatic  action  is  prevented  on  the  driver  an^ 
tender  brake,  thus  permitting  the  greatest  prac 
tical  use  of  the  straight  air  without  danger  (^ 
loosening  tires  of  the  drivers  and  tender  while  re 
charging  the  train-brakes.  A  and  B  indicate  gaug'^ 
connections.  A  gauge  for  straight  air  is  desirable 
When  employed  it  should  be  connected  so  as  t^ 
show  brake  cylinder  pressure  in  automatic  as  wel 
as  straight  air  application,  such  connection  beini 
indicated  by  B.  With  no  permanent  gauge  a  tee  U 
connected  as  indicated  by  A  for  the  puri)0se  o^ 
testing  and  adjusting. 

Figure  85  illustrates  the  special  feed  valve  pip^ 
bracket  to  which  the  slide-valve  feed  valve,  acting 
as  a  reducing  valve  for  the  straight  air,  is  con- 
nected, inlet  port  A  and  outlet  port  B  coming 
opposite  the  ports  in  the  feed  valve.  The  arro^ 
lays  across  the  dividing  wall. 

Figure  86  illustrates  the  special  straight  air  host 
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^(mnection  between  the  engine  and  tender.  The 
^on  end  being  forward  permits  the  use  of  a  blind 
gasket  in  case  of  a  burst  hose  or  bad-order  tender 
brake.    Figure  87  illustrates  the  double  check 

FEBD  VALVB  PIPE  BRACKET 

no.  86. 


wfce  in  section,  the  several  connections  being 
^^  indicated.  (The  combined  brake  depends 
^Pon  the  double  check  valve.)  Between  the  two 
^ts  0  and  6  is  a  piston  valve  4  having  a  leather 

36-INCH  HOSE  FOR  STRAKiHT-AIR  TENDER  CONNECTION 

FIG.  86 


TOWARD  ENOINC^ 


4ce  6  on  each  end.    The  piston  valve  is  shorter 

(ban  the  distance  between  the  two  seats,  and  the 

hash  in  which  it  works  has  two  series  of  ports,  C 

tod  C".    With  the  piston  against  the  seat  6,  as 

ihown,  port  C  aflFords  a  free  passage  for  air  be- 
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tween  the  straight  air  brake  valve  and  brake  07 
inder.  The  opening  to  the  triple  is  closed  so  n 
leakage  can  occur  through  the  triple  exhaust.  NoK 
with  the  straight  air  brake  valve  in  release  poffl 
tion  (where  it  should  be  when  not  in  use),  assimu 
that  the  automatic  brake  is  applied ;  the  air  fron 
the  triple  on  entering  the  double  check  valve  wil 

DOUBLE  CHECK  VALVG 


TO   BRAKE  £VLINDCn 


force  the  piston  valve  to  the  left  against  seat  0 
thus  preventing  any  escape  at  the  straight  ai 
brake  valve,  and  opening  port  C  so  the  aaxiliar] 
air  can  flow  into  the  brake  cylinder,  returning  thi 
same  way  in  release. 

The  double  check  valve  must  be  in  a  horizonta 
position  so  its  piston  valve  will  not  be  moved  ex 
cept  by  air  pressure.    Then  the  act  of  using  eiihe 
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nnatio  or  straight  air  will  cause  its  piston 
m  to  antMnatically  move  to  its  proper  position. 
iraight  Air  Brake  Valve;  Location.— T\nB 
'6  shonld  be  secored  and  so  located  that  it  eaft 
lasily  operated  by  the  engineer  when  lookup 
rard  or  back  out  of  the  cab  window.  Where  the 
permits,  the  best  location  is  against  the  side 
he  cab  at  a  convenient  height  and  a  trifle  for- 
d  of  the  edge  of 

side    window 
ch  opens. 
onstruction .  — 
nies  88,  89  and 

illnstrate  the 
zsiinghouse 
light  air  brake 
re.  Letters  are 
t  on  the  body  to 
icate  its  main 
irvoir,  brake 
e  and  exhaust 
nings.  The 

aust  opening 
nld  have  only  a 
wt  ell  to  turn 
exhaust  in  any 
red     direction, 

sound    aiding 


wesDNanousE 
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ration.       The 

T  two  connections  should  have  unions  near 

brake  valve  to  facilitate  exchange. 
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Figure  88  is  a  sectional  view  parallel  with,  tb 
shaft  2,  operated  by  the  handle  4,  which  opens  th 
application  valve  8  or  release  valve  9.  As  indicate 
By  b,  bl,  ha,  the  space  above  admission  valve  ( 
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is  connected  with  the  one  below  exhaust  valve  9 
The  leather  gasket  6  makes  the  joint  at  the  sbaf 
collar. 
Figure  89  is  a  section  across  the  shaft  at  appli 
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eatton  valve  8  showing  the  connection  W,  by  whidh 
main  reservoir  pressure,  reduced  to  45  pounds, 
leaches  the  lower  side  of  valve  8  through  cavity 
a.  Figure  90  is  a  similar  section  across  the  shaft 
at  exhaust  valve  9,  showing'  the  cavity  62  below 
this  valve.  The  brake  pipe  connection  at  X  leads 
to  the  double  check  valves,  and  through  them  to 
the  brake  cylinders ;  also  passageway  C  leading 
from  the  exhaust  valve  9  out  through  the  exhaust 
opening  to  the  atmosphere/  Shaft  2  is  slotted  out 
to  the  middle  on  nearly  opposite  sides,'  and  valves 
8  and  9  are  just  enough  off  the  shaft  center  line 
80  that  the  stem  of  each  valve  will  end  just  beneath 
the  flanged  portion  of  the  steel  tappet  piece  riveted 
.  to  each  of  the  shaft  slots.  As  shown  by  the  section 
of  valve  9  (Figure  90),  these  have  steel  caps  to 
I'fiduce  wear;  they  are  also  fitted  with  leather 
seats. 

In  the  three  views  the  handle  4  is  on  lap  posi- 
tion, valves  8  and  9  are  held  to  their  seats  by  their 
springs  and  any  air  pressure  below  them. 

Moving  the  handle  4  to  the  right  in  Figures  89 
and  90  unseats  application  valve  8  and  allows 
main  reservoir,  air  to  flow  by  it  from  cavity  a,  pass 
through  h,  bl  and  b2,  which  brings  it  under  re- 
lease valve  9  and  in  communication  with  the  pipe 
at  X,  by  which  it  is  carried  to  the  double  check 
valves  and  through  them  to  the  cylinders,  apply- 
ing the  brakes.    Moving  handle  4  to  the  left  will 
permit  valve  8  to  reseat  and  valve  9  to  open, 
irhich  will  release  the  brake,  the  air  from  the  cyl- 
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« 

Qders  passing  out  through   chamber   C  to   the.  ^ 
tmosphere. 

New  York  Combined  Straight  Air  Automatic 
irake.—The  New  York  Combined  Straight  Air 
Automatic  Brake,  Figure  91,  has  praictically  the 
ame  general  arrangement  and  action  as  the  West- 
ighouse,  with  the  following  alterations :  A  special 
ized  reducing  valve  that  replaces  the  slide-valve 
eed  valve  and  bracket;  a  special  straight  air 
rake  valve;  also  a  special  safety  valve  with  a 
iver  attachment,  which  serves  the  double  purpose 
f  preventing  too  high  a  pressure  and,  when  lo- 
ated  near  the  cab,  serves  the  purpose  of  the 
grade  cocks**  or  **hand  release/* 

New  York  Reducing  Valve  (Figure  92).— This 
3  practically  an  inverted  old-style  feed  valve 
ttachment  with  slight  alterations.  A  glance  at 
t  will  show  the  absence  of  the  special  feed  valve 
•racket,  but  has  direct  pipe  connections  made  to 
he  reducing  vatve.  It  should  always  be  located 
^th  the  spring  casing  on  top,  as  shown,  to  pre- 
'Gnt  the  deposit  of  water,  oil  or  dirt  on  the  dia- 
Aragin.  The  principle  of  this  valve  is  explained 
^der  the  head  of  Feed  Valve  Attachment,  and  is 
adjusted  to  close  at  45  pounds. 

New  York  Straight  Air  Brake  Valve  (Figure 
^3).— This  brake  valve  serves  the  same  purpose 
s  the  Westinghouse,  although  its  construction  is 
aite  different.  It  has  two  main  body  parts  pulled 
ghtly  together  by  bolts,  making  a  joint  on  gasket 
?0.  A  slide-valve  227,  which  is  plainly  shown 
;  moving  on  a  flat  seat  (Views  M  and  N).    The 
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,main  reservoir  air  reduced  to  45  pounds  is  : 
pass  through  connection  W  to  chamber  A  ■ 
of  the  slide-valve.  The  handle  222  is  attac 
the  slide-va 
a  shaft  224, 
has  a  forlied 
end  engagin 
pin  on  the  b 
the  slide  - 
When  the  1 
moves  forwa 
slide-valve 
back,  or  vice 
View  M  illui 
the  valve  on 
lease  posi 
When  it  i 
sired  to  app 
straight  aii 
4  handle  is  i 
back  to  the 
Figure  93,  the  slide-valve  opens  port  h  and 
main  reservoir  air  in  chamber  a  to  flow 
through  pipe  connection  X  to  the  double 
valves  and  through  them  to  the  cylinders  • 
ing  the  brake.  Moving  the  handle  forward 
the  admission  from  chamber  a,  while  the  e; 
cavity  e  connects  port  h  with  the  exhaust, 
will  release  the  brake,  the  air  from  the  cyl 
passing  out  through  chamber  C  to  the  atmos 
^eic  York  Safety   Valve    (Figure   94).- 
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valve  is  constructed  on  practically  the  san: 
as  the  Westinghouse  safety  valve,  but  has  th 

NEW  VORK  SAFm-  VALVE  f  """^  P^^' "^"f? 
lease  nanaie.  Thii 

is  piped  to  the 

the  engine  in  con^ 

reach  of  the  engii 

shown  in  Figure ' 

ranged  in  this  ma 

serves    the   purp^ 

grade  cocks  as  i 


The  lever  handle 
attached  loosely 
extended  stem  i 
valve  113;  the  n 
and  washer  11 
screwed  down  to 
contact,  but  do  ] 
terfere  with  the  i 
iug  spring  105,  w 
set  at  53  pounds, 
time  the  brake  c; 
pressure  is  aceun 
greater  than  53  pounds  tlie  valve  113  is 
off  its  seat,  the  surplus  air  passing  out  tl 
ports  a.  In  case  the  drivers  slide  or  gradi 
is  such  that  the  driving  tires  are  liable  to  b 
ened  the  "lever  handle"  may  be  used  to  1 
valve  113,  thus  permitting  all  or  part  of  tht 
cylinder  air  to  escape. 

From  the  foregoing  description  it  will  bt 
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that  all  the  features  of  the  automatic  brake  ar* 
i  retained,  enabling  the  driver  and  tender  brakes  to 
I  !»  operated  with  the  train  brakes  by  the  automatic 
I  brake  valve,  yet  the  straight  air  attachments  give 
I  the  engineer  the  long-sought  independent  driver 
and  tender  brake,  which  fulfills  a  requirement  de- 
>  Beribed  in  the  paragraph  headed  "Its  Use"  in  this 
Idiapter, 
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CHAPTER  XIX, 

CALCULATIONS  FOB  EQUALIZING  AIR  PRESSUBES. 

Area  of  a  Pi^^on.— Multiply  the  diameter  of  the 
cylinder  by  itself  and  the  product  by  the  decimal 
.7854.  Suppose  we  consider  the  8-inch  freight 
brake  equipment;  8x8=64.  Multiply  by  .7854= 
50.26  square  inches. 

Volume  of  a  Cylinder.— Mvltiplj  the  area  by  the 
piston  travel ;  add  the  clearance  between  the  pis- 
ton and  the  cylinder  head,  which  is  about  %  of  an 
inch,  and  the  volume  of  the  pipe  between  the  cylin- 
der and  triple  valve ;  also  the  space  in  the  triple 
occupied  by  brake  cylinder  air.  Consider  an  8-inch 
travel;  50.26x8=402  cubic  inches.  Adding  the 
clearance,  which  is  about  48  cubic  inches,  makes  a 
total  of  450  cubic  inches  cylinder  volume. 

Volume  of  Air  Reservoir.— Ohtam  the  inside 
diameter,  which  is  usually  ^2  i^^ch  less  than  the 
outside  measurement.  Use  the  method  for  obtain- 
ing the  ''area  of  piston/'  then  multiply  the  prod- 
uct by  the  inside  length  of  the  reservoir,  the  resnlt 
being  the  cubical  contents.  This  method  is  not 
exact,  as  the  dimensions  are  not  easily  obtained. 
By  the  use  of  water  as  a  substitute  for  air  (at  60 
degrees,  62Vi»  pounds  of  water  filling  one  cubic 
foot)  it  has  been  found  that  the  auxiliary  rese^ 
voirs  have  volumes  as  follows : 
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Wst  iron  reservoir  for  S-ineb  freight  brake  cou- 
*^inB  about  1,620  cubic  inches. 


Sizes  of  main  reservoirs  are  governed  by  the 
'ocation  on  the  locomotive  on  which  they  are  to 
be  used. 

Volume  of  Freight  Train-Pipe.— The  ordinary 
34-foot  freight  car  lias  640  cubic  inches  of  train- 
t>ipe  volume;  this  includes  all  space  in  hose,  pipe 
and  part  of  the  triple  valve.  This  volume  varies 
with  the  lengths  of  cars. 

Equalization  of  Air  Under  Pressure.~lt  should 
l>e  remembered  that  it  is  air  that  flows  from  one 
Part  of  the  equipment  to  the  other — not  pressure. 
Pressure  is  the  condition  of  the  air.  If  air  flows 
from  the  main  reservoir  to  the  train-pipe,  or  from 
the  auxiliary  to  the  brake  cylinder,  it  will  change 
the  pressure. 

Cahulations  for  Equalizations. — If  it  is  desired 
lo  calculate  at  what  pressure  two  volumes  of  air 
at  unequal  pressure  will  equalize  when  allowed  to 
flow  from  one  to  the  other,  it  will  be  necessary  to 
change  the  volumes  and  pressures  to  one  quantity 
for  comparison.  This  quantity  is  cubic-inch- 
>ounds,  to  which  all  volumes  and  pressures  can  be 
■onverted  by  multiplying  the  volume  in  cubic 
aches  by  the  number  of  pounds  pressure.    Exam- 
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pie:  A  standard  freight  auxiliary  contains  1,620 
cubic  inches ;  with  a  gauge  pressure  of  70  pounds 
the  result  would  be  1,620x70,  or  113,400  cubics- 
inch-pounds.  A  gauge  shows  the  pressure  abov« 
the  ^ '  atmospheric ' '  line.  ' '  Absolute ' '  pressure  b  ^- 
gins  at  the  ^ '  vacuum ' '  line.  If  it  is  desired  to  com- 
pute absolute  pressure  always  add  fifteen  pouni3JS 
to  the  gauge  pressure  before  starting  the  calcul^t- 
tion  and  subtract  the  fifteen  pounds  from  the  resii.lt 
to  get  back  to  the  gauge  pressure  again.  If  tfae 
equalization  takes  place  between  pressures  abo^v"© 
the  atmospheric  line,  this  fifteen  pounds  need  not 
be  added.  Where  piston  travel  is  considered,  tfae 
vacuum  must  be  filled  as  the  piston  moves  ovLtj 
therefore  the  fifteen  pounds  should  be  consider©^! 

Equalization  of  Main  Reservoir  and  Train-Pip^' 
—A  main  reservoir  of  20,000  cubic  inches  capacity 
is  charged  to  100  pounds.  At  what  pressure  wiU 
it  equalize  with  an  empty  train-pipe  of  twenty-ft^^ 
freight  cars?  Multiply  the  volume  of  the  mai^ 
reservoir  by  its  pressure,  dividing  the  product  by 
the  combined  volume  of  the  main  reservoir  and 
train-pipe. 

20,000  X  100=2,000,000  cubic-inch-pounds. 

640x25=16,000,  volume  of  train-pipe. 

20,000+16,000=36,000,    combined    volume   of 
both. 

2,000,000^36,000=551/2,    or   the    pressure    at 
equalization.  i 

Suppose  the  same  train-pipe  was  charged  to  35   J 
pounds,  the  same  reservoir  charged  to  100  pounds 
as  before;  at  what  will  they  equalizet 
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16,OOOX35===660,000+2,()00,000===2,560,(^  co- 
Uo-inch-pounds. 

2^,000-^36,000=71,  the  equalized  pressure. 

Equalization  of  Awoiliary  and  Brake  Cylinder. 
--In  figuring  fhis  let  us  t9,ke  an  8-inch  freight  cyl* 
inder  at  8-inch  travel,  the  auxiliary  having  a  vol- 
tune  of  1,620  cubic  inches  and  charged  to  70 
pounds.  In  this  problem  figure  from  the  vacuum 
line;  70+15=85,  absolute  pressure;  1,620x85= 
137,700,  cubic-inch-pcfunds  in  auxiUary. 

We  will  also  consider  the  air  in  the  clearance  of 
the  cylinder,  which  has  15  pounds  atmospheric 
pressure: 

48x15=720,  cubic-inch-pounds. 

137,700+720t=138,720,  total  cubic-inch-pounds. 

1,620+450=2,070,  total  cubic  inch  contents  for 
equalization. 

138,72O-~2,07O=66.8 ;  subtracting  15  we  have 
51.8  pounds  gauge  pressure  in  brake  cylinder. 

Emergency  Application.— How  much  brake  cyl- 
inder air  comes  from  the  train-pipe  during  emerg- 
ency application  with  the  Westinghouse  quick- 
action  triple  valve,  the  brake  having  been  charged 
to  70  pressure  and  equalizing  at  60  pounds  after 
brake  application  is  completed? 

60+15=75,  the  number  of  pounds  absolute  pres- 
sure. 

450x75=33,750,  cubic-inch-pounds. 

The  auxiliary  furnished  only  10  pounds  during 
the  action,  which  is  10xl>620,  or  16,200  cubic-inch- 
pounds. 
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.  33,750—16,200=17,550  cubic-inch-pounds  which 
came  from  the  train-pipe, 

17,550-^450=39,  pounds  absolute  pressure; 
39—15=24,  the  amount  of  air  supply  by  the  train- 
pipe  to  the  brake  cylinder. 

Equalization  with  Retainer  %n  Z/se.— The  re- 
tainer holds  15  pounds  in  the  brake  cylinder  while 
the  auxiliary  is  recharged  to  70  pounds;  at  what 
will  they  equalize  when  the  brake  is  again  applied? 

450X15=^6,750,  cubic-inch-pounds  held  by  re- 
tainer. 

70x1,620=113,400,  cubic-inch-pounds  in  auxil- 
iary. 

6,750+113,400=120,150,  total  cubic-inch-pounds 
in  both. 

450+1,620=2,070,  total  cubic  inch  volume. 

120,150-=-2,07O=58,  the  number  of  pounds  pres- 
sure after  equalizing. 

Partial  Application.— W^sX  brake  cylinder  pres- 
sure will  result  from  a  partial  application?  Sup- 
pose the  reduction  be  10  pounds.  This  reduction 
represents  10x1,620  cubic-inch-pounds  to  pass  to 
the  brake  cylinder.  Allowing  for  the  atmospheric 
air  in  the  clearance  space  of  48  cubic  inches  we 
have  48x15,  or  720  cubic-inch-pounds. 

16,200+720=16,920,  total  cubic-inch-pounds. 

16,920-7-450=37.6,  the  number  of  pounds  abso- 
lute pressure. 

37.6— 15=:22.6,  the  gauge  pressure  in  the  cylin- 
der. 

A  ten-pound  reduction  from  any  given  pressure 
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give  th,  «me  res^t,  so  long  .s  it  doe,  not 
the  aimhary  and  brake  cylinder  pressure. 
After  the  first  the  succeeding  reductions  show  a 
|iDore  rapid  increase  of  gauge  pressure,  owing  to 
[the  facty  as  described  above,  that  the  first  reduc* 
ition  fills  the  vacuum  behind  the  moving  piston,  the 
|]iezt  reduction  building  up  brake  cylinder  pressure 
i&ster  because  of  the  vacuum  being  filled. 

Tests  do  not  always  show  the  exact  amounts  as 
[bed  above,  owing  to  the  fact  that  some  air  is 
while  the  piston  covers  the  leakage  groove, 
I  auxiliary-reservoirs  and  cylinder  clearance,  vary 
itly;  the  expansion  of  the  air  ali^o  lowers  the 
[temperature  and  consequently  the  pressure.    The 
of  temperature  has  not  been  considered  in 
calculations  as  the  temperature  of  the  air  in 
equipment  under  a  car  is  practically  equal  to 
^the  surrounding  atmosphere. 


NOTE: — Descriptions  of  and  instructions  for  manipulation  of 
tbe  Westinghouse  "ET"  Engine  and  Tender  Brake  Equipment 
SDd  the  New  York  Locomotive  Brake  Equipment,  Style  B3,  will 
be  found  in  the  Appendix  hereto. 


CHAPTER  XX. 

APPLIANCES  FOR  AIDING  IN  IJHE  HANDLING  OP  FBBIGHT    '■ 

TRAINS  ON  GRADES. 

In  this  chapter  will  be  given  a  description  of  the 
construction,  action  and  methods  of  operating 
special  devices  and  appliances  for  aiding  in  the 
handling  of  freight  trains  on  long  and  heavy 
grades.  On  medium  grades  the  ordinary  quick 
action  brake  has  given  very  edcient  service  with 
both  passenger  and  freight  trains,  but  it  is  very 
difficult  and  quite  dangerous  to  attempt  the  control 
of  heavy  trains  on  long  and  steep  grades  by  meana 
of  the  quick-action  brake  alone  with  70  pounds 
pressure.  The  following  table  illustrates  the  dif- 
ferent relative  conditions,  the  figures  being  based 
upon  a  braking  power  of  70  per  cent,  of  the  light 
weight  of  an  ordinary  60,000-pound  freight  car 
when  a  70-pound  train-pipe  pressure  is  employed. 
In  an  emergency  application  of  the  brakes  the 
brake  cylinder  pressure  is,  of  course,  60  poundgi 
while  in  a  service  application  the  cylinder  pressure 
is  50  pounds. 


Kind  of 
Application. 

Empty  or 
Loaded. 

Braking  power  In  per 
cent  of  total  weif^t. 

Emergency 
Emergency 
Service 
Service 

Empty 
Loaded 
Empty 
Loaded 

70 
22.1  to  2S.8 
58.3 
18.4  to  20 

210 
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This  table  ^ows  that  the  braking  power  is  so 
oiall  a  proportion  of  the  weight  when  a  car  is 
Mided  to  its  full  capacity  that  even  with  a  train- 
ipe  pressure  of  90  pounds  there  is  ordinarily 
0  danger  of  sliding  wheels. 

Both  the  Westinghouse  and  New  York  Air 
irake  Companies  have  invented  simple  attach- 
lents  to  the  ordinary  quick-action  brake  which 
ave  proved  very  satisfactory  for  aiding  in  the 
ontrol  of  heavy  trains  on  grades.  They  consist 
f  providing  a  means  of  increasing  the  pressure 
rhen  necessary^  yet  allowing  the  train  to  be  hau- 
led at  other  times  with  ordinary  pressures;  also 
providing  a  high  main  reservoir  with  which  the 
uziliaries  can  be  charged  more  quickly  when  nec- 
88ary.  The  attachments  require  no  change  being 
oade  on  the  car  equipments.  All  the  changes  nec- 
ssary  were  made  in  the  engine  equipment. 

High  Pressure  Control  or  Schedule  I/.— This 
Westinghouse  special  brake  apparatus  and  its 
rrangement  for  the  engine  and  tender  is  clearly 
hown  in  Plate  49,  Appendix.  It  will  be  seen  to 
iffer  from  the  common  equipment  in  that  (1)  the 
rdinary  pump  governor  is  replaced  by  a  double 
r  duplex  governor;  (2)  the  feed  valve  by  a  dou- 
le  or  duplex  feed  valve;  (3)  a  safety  valve  is 
ttaehed  to  the  tender  brake  cylinder,  also  one  to 
le  pipe  leading  from  the  engine  triple  to  the 
rake  cylinder  on  the  engine;  in  this  way  one 
ifety  valve  on  the  engine  does  service  for  the 
ree  brake  cylinders. 
The  duplex  feed  valve  and  pump  governor  are 
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exactly  the  same  as  used  in  connection  wit! 
high-speed  brake,  but  are  piped  differently, 
comparison  with  the  high-speed  brake  equip 
(Plate  G-5.0,  Appendix)  will  show.  In  the 
speed  brake  it  will  be  seen  both  governor  ai 
pipes  are  connected  directly  with  main  res( 
pressure,  while  in  plate  G-49  only  the  one  adj 
for  110  pounds  is  connected  there ;  the  one.adj 
for  90  pounds  being  piped  to  a  connection  i 
reversing  cock  (See  Figure  1,  Plate  F-48,  A 
dix)  of  the  duplex  feed  valve,  which  leads  1 
chamber  that  communicates  with  the  passag 
the  feed  valve. 

The  description  of  the  High-Speed  Brake  I 
ment  upon  the  locomotive  applies  also  to  tl 
the  locomotive  equipment  with  the  High-Pre 
Control  Apparatus,  except  the  effect  produc 
the  change  in  the  governor  piping,  which 
follows :  The  reversing  cock  handle  being  i 
position  shown  in  the  diagram,  causing  tl 
pound  feed  valve  and  the  90-pdund  pump 
ernor  to  be  operative,  the  entire  brake  apps 
will  operate  in  the  usual  manner,  except  widi 
condition.  Where  the  pump  governor  is  pij 
the  chamber  in  the  feed  valve  bracket,  as  : 
case  when  Schedule  U  is  used,  main  resc 
pressure  is  cut  off  from  action  upon  the  diapl 
of  the  pump  governor  when  the  brake  valve 
die  is  in  the  Lap,  Service  Application  or  ] 
gency  Application  position.  It  thus  occurs 
although  the  main  reservoir  pressure  is  ope: 
upon  the  90-pound  pump  governor  diaphrai 
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Buiming  Position  of  the  brake  valve,  it  is  inop- 

itive  when  the  brakes  have  been  applied  and  the 

e  handle  has  been  .returned  to  *  *  lap ' '  and  main 

irvoir  pressure  may  then  be  pumped  up  to  the 

it  established  by  the  high-pressure  governor 

iphragm,  usually  120  pounds.    This  high  main 

irvoir  pressure  insures  a  prompt  release  and 

recharging  of  the  brakes  upon  a  long  strain, 

the  pump  has  to  operate  against  the  high  pres- 

only  during  the  time   that  the  brakes  are 

»plied* 

t  To  Operate  Descending  Grades.— WhenGver 
loaded  trains  are  to  descend  long,  heavy  grades,  the 
lliaiidle  of  the  reversing  cock  is  turned  to  its  oppo* 
ffite  position,  thus  cutt^ag  out  the  90-pound  gov- 
Ittnor  and  the  low-pressure  feed  valve.  The  train- 
Ijpipe  pressure  is  then  controlled  by  the  90-pound 
feed  valve,  while  the  main  reservoir  pressure  is 
imder  the  control  of  the  high-pressure  governor 
only.  The  brakes  are  then  operated  in  the  usual 
manner;  but,  as  the  train-pipe  and  auxiliary- 
reservoir  pressures  are  now  90  pounds,  a  much 
more  powerful  brake  application  is  available  if 
desired. 

The  purpose  of  the  safety  valves  connected  with 
the  driver  and  tender  brake  cylinders  is  to  prevent 
the  accumulation  of  a  higher  cylinder  pressure 
fiian  50  pounds. 

When  carrying  a  train-pipe  pressure  of  90 
pounds  upon  freight  trains  a  train-pipe  reduction 
Df  about  25  pounds  will  be  necessary  to  equalize 
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auxiliary-reservoir  and  brake  cylinder  pressures, 
with  the  customary  average  piston  travel. 

This  equipment  is  particularly  adapted  for  use 
upon  heavy  grades  where  ** empties"  are  haulfed 
up  the  grades  and  *  *  loads ' '  down,  a  pressure  of  70 
pounds  being  carried  in  the  train-pipe  when  the 
cars  are  empty,  but  increased  to  90  pounds  when 
the  cars  are  loaded.  If  the  high  pressure  were 
carried  with  empty  cars  in  the  train  flat  wheels 
would  be  apt  to  result;  but  when  the  cars  are 
loaded  the  higher  braking  power  is  so  moderate  a  ; 
proportion  of  the  total  weight  of  the  car  and  its 
contents  that  danger  of  wheel  sliding  is  practically 
eliminated. 

New  York  High-Pressure  Control.— Alihon^ 
the  results  obtained  by  the  Westinghouse  high- 
pressure  grade  control  apparatus,  as  explained 
under  the  preceding  head,  are  obtainable  with  the 
New  York  brake  equipment,  the  latter  has  two  dis- 
tinct arrangements  of  the  air  pipes  leading  to  the  j 
governors  to  accomplish  the  results.  The  addi-  i 
tions  to  the  ordinary  equipments  are  about  the 
same  as  with  the  Westinghouse  with  the  absence 
of  the  duplex  feed  valve. 

Fwst  Arrangement.— The  ^^duplex  governor.'^ 
This  is  the  same  as  the  Westinghouse  high-speed 
brake,  except  that  the  air  pipe  leading  to  the 
duplex  governor  is  connected  to  train-line  pres-  ' 
sure  instead  of  main  reservoir.  When  used  in  this  - 
way,  however,  both  tops  are  connected  to  chamber 
E,  Figure  35,  in  front  of  the  feed  valve,  a  tee  for 
dividing  the  pipe  being  put  at  a  convenient  pointi 
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Liid  a  atopeoek  placed  between  the  tee  and  the 
ow-presaure  top  bo  that  the  latter  tan  be  cut  out 
when  it  is  desired  to  carry  a  higher  train-line 
pressure.  The  feed  valve  97,  Figure  97,  maiutains 
Ihe  excess  pressure. 

To  Operate  Descending  Grades.—Cloae  the  cock 
in  the  air  pipe  leading  to  the  governor  set  for  90 
pounds.  This  will  allow  the  pump  to  work  until 
main  reservoir  pressure  reaches  110  pounds,  the 
amount  at  which  the  other  governor  is  adjusted. 
This  allows  a  constant  pressure  of  90  pounds  train- 
line  and  110  main  reservoir.  The  brakes  are  then 
operated  in  exactly  the  same  manner  as  before. 

Second  Arrangement, — The  "triplex  governor" 
ifi  recommended  either  for  freight  service  in  moun- 
tainous sections  or  for  high-speed  passenger  serv- 
jiee.  The  "triplex  governor"  is  composed  of  one 
governor  steam  valve  and  piston  body,  to  which  a 
triple  (instead  of  a  Siamese  fitting)  is  attached. 
Each  anu  of  the  triple  fitting  has  a  governor  top 
inserted.  In  piping  up  this  governor  one  top 
shonld  be  connected  direct  to  the  train  pipe  above 
^  tie  cut-out  cock,  usually  to  a  tee  inserted  in  the 
gauge  pi|)e,  and  the  top  adjusted  for  the  high  train- 
pipe  pressure.  In  this  pipe  a  second  tee  should 
be  placed,  and  connection  made  to  another  top. 
As  this  top  is  adjusted  for  the  low  train-pipe  pres- 
enre,  a  cock  must  be  inserted  between  it  and  this 
tee,  so  that  this  top  can  be  cut  out  when  higher 
tr^-line  pressure  is  desired.  The  third  top  should 
be  connected  direct  to  the  main  reservoir,  either 
to  a  tee  in  the  gauge  pipe  or  to  a  convenient  point 
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in  the  main  reservoir  as  far  as  possible  from  the 
air  pmnp  discharge  pipe.  The  governor  connec- 
tion to  chamber  E  forward  of  the  feed  valve  must 
be  plugged.  I 

To  Operate  on  Descending  Grade  or  pigh-Speed  I 
5raA:e.— Closing  the  cock  in  the  air  pipe  leading] 
to  the  70-pound  governor  allows  the  other  train- 
pipe  governor  to  operate,  thus  permitting  of  the 
high  pressure  for  ** grade  work*'  or  ** high-speed 
brake. ' '  With  this  arrangement  the  third  or  main 
reservoir  governor  allows  a  high  main  reservoir 
pressure  for  releasing  and  recharging.  This  main 
reservoir  governor  operates  while  the  brake  valve 
is  on  '^Lap,"  **  Service '*  or  '*  Emergency  *'  posi- 
tions when  the  train-pipe  pressure  is  below  the 
maximum,  usually  during  brake  application. 

Sweeney  Air  Compressor.— Is  an  air  compress- 
ing device  that  is  used  quite  extensively  where 
there  are  heavy,  long  grades.  It  is  intended  to  act 
as  an  auxiliary  to  the  air  pump,  although  in  case 
the  pump  becomes  disabled  it  can  easily  supply 
the  requisite  amount  of  air  necessary  to  hajidto 
the  train  down  a  steep  grade. 

Construction.— By  reference  to  Figure  95  a  fair 
conception  can  be  formed  of  the  construction  and 
operation  of  the  Sweeney  air  compressor,  which  ia^- 
simple  in  the  extreme.  An  inch  and  a  quarter  pipB^ 
is  tapped  into  the  top  of  the  steam  chest  and  con- 
nected to  the  main  reservoir.  A  stop-cock  oper- 
ated by  a  rod  reaching  to  a  lever  in  the  engine  cab 
provides  the  means  for  the  engineer  to  open  and^ 
close  at  will.    A  check  valve  (not  shown)  19  ali 
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placed  in  the  pipe  close  to  the  main  reservoir  in  or 
der  to  prevent  pressure  from  the  latter  flowing  bacK 
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through  the  pipe  into  the  steam  chest.  The  safety 
valve  is  to  prevent  the  main  reservoir  from  being 
overcharged  in  case  the  engineer  allows  the  com- 
pressor to  continue  working  after  the  maximum 
amount  of  pressure  is  attained. 

To  Operate.— The  conditions  under  which  the 
Sweeney  Compressor  can  be  operated  are:  (1)  the 
engine  throttle  must  be  closed,  and  (2)  the  engine 
running.  It  is  put  into  operation  by  pushing  the 
operating  lever  forward.  Before  cutting  into  ser- 
vice open  the  cylinder  cocks  and  reverse  the  engine, 
bringing  the  lever  several  notches  back  of  the  cen- 
ter, provided  the  engine  is  running  forward ;  then 
cut  the  compressor  into  service,  close  the  cylinder 
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cocks,  and  place  the  engineer 's  brake  valve  in  hf 
position.  It  is  a  well-known  fact  that  if  the  engine 
is  reversed  while  running  the  cylinders  are  con- 
verted into  air  compressors,  receiving  air  through 
the  nozzles  and  forcing  it  into  the  steam  chest, 
thence  through  the  pipe  into  the  main  reservoir* 
To  throw  out  of  service,  place  the  reverse  lever  i^ 
the  forward  motion  and  pull  the  lever  in  the  ca^ 
backwards.  Never  under  any  circumstances  ma.^^ 
the  engine  throttle  be  open  or  the  air  brake  syste:»J^ 
will  be  charged  with  steam  which  quickly  co^' 
denses  into  water  which  would  cause  poor  a.^^ 
brake  service  as  it  could  pass  into  the  air  bral^® 
system. 

The  LeChatelier  or  Water  Brake.— This  bral*® 
was  invented  about  fifty  years  ago  by  a  FrenclB^" 
man,  whose  name  it  still  bears.  It  is  highly  recor*^' 
mended  for  general  use  in  mountainous  distrie"*^ 
on  account  of  (1)  its  efBciency,  (2)  avoiding  tk:^® 
trouble  so  generally  experienced  with  the  driviuP-^ 
wheel  tires  heating  and  expanding  on  account  C^^ 
the  friction  between  the  brake  shoes  and  tires  wit^^ 
the  ordinary  brake.    It  is  very  inexpensive  aa^ 
simple  to  apply.    It  is  most  generally  referred  t^ 
as  the  *  *  water  brake, ' '  although  it  is  not  water,  hut 
wet  steam  that  is  introduced  into  the  cylinders. 
The  principles  involved  are  very  much  similar  to 
those  employed  in  the  operation  of  the  Sweeney 
Air  Compressor.     When  the  engine  is  reversed 
while  running  the  cylinders  are  converted  into  air 
pumps,  and  greatly  retard  the  speed  of  the  engine. 
Before  the  advent  of  the  air  brake  it  was  almost 
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the  nniTersal  means  employed  to  stop  the  en^ne 
and  aid  la  holding  a  train.  But  this  method  of 
using  the  reverse  lever  had  serious  objections ;  as 
was  stated  above,  the  cylinders  were  converted 
into  air  pumps ;  to  fill  the  vacnnm  thus  created  in 
the  cyliiulerB  behind  the  moving  piston,  hot  gases, 
cinders  and  smoke  from  the  smokebox  were  drawn 
in.  This  of  course  was  very  objectionable  ^ind 
aHnething  had  to  be  devised  to  supply  the  place 
of  these  hot  gases.    This  1^  to  the  invention  of 


ie  water  brake  by  LeChatelier,  who  used  a  jet  of 
wet  steam  in  the  exhaust  ports,  which  filled  the 
>'acaum  in  the  cylinders  instead  of  gases. 

Construction.— Its  construction  and  application 
is  clearly  shown  in  Figure  96.  It  is  composed  of  a 
globe  valve  a  and  pipe  b  which  is  divided  into  two 
pipes  c,  c,  the  latter  entering  the  exhaust  pipes  as 
ihown.  The  globe  valve  in  the  boiler  head  should 
)e  set  within  easy  reach  of  the  engineer  and  just 
lelow  the  water  line  in  the  boiler.  In  conjunction 
rith  the  last  statement  it  may  not  apjwar  clear  to 
ome  why  it  is  asserted  that  steam  is  used  in  the 
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cylinders,  and  yet  the  globe  valve  connection     ^^ 
below  the  water  line.  This  is  explained  by  the  fa— -^* 
that  water  will  boil  under  atmospheric  pressure  ^P^ 
in  the  open  air  at  a  temperature  of  212  "^F  and  "^B^ 
converted  into  steam.    When  the  steam  is  up  to      ^ 
pressure  of  175  pounds  the  boiling  point  of  t^M^® 
water  is  377° F;  when  it  is  released  into  the  ez   «^- 
haust  ports,  the  temperature  being  above  the  bo^  J" 
ing  point,  it  flashes  into  steam  as  it  enters  the  cj==SB^l- 
inders. 

To  Operate.— First  cut  out  the  air  driver 
Open  the  cylinder  cocks.    Close  the  throttle  val^ 
and  open  the  globe  valve  of  the  water  brake  aboi 
a  quarter  of  a  turn,  then  place  the  reverse  levi 
several  notches  back  of  the  center  of  the  quadrair=3^ 
and  note  the  density  of  the  steam  by  its  color  as 
issues  from  the  cylinder  cocks.     If  it  does  n« 
have  a  damp  or  dense  white  color  the  water  val^ 
must  be  opened  until  it  does;  if  on  the  contra] 
water  is  thrown  from  the  stack  the  water  vah 
is  opened  too  wide.    Then  the  reverse  lever  shoiL  Ud 
be  moved  backward  until  the  required  brakirr^g 
power  is  exerted;  the  further  back  the  lever     ^^ 
placed,    the    greater   the    retardation    of   spe^^ 
Thus  when  placed  in  but  the  first  or  second  not^^'^ 
back  of  the  center,  a  very  little  braking  power    ^^ 
obtained ;  when  placed  in  the  extreme  back  nol 
it  holds  the  most.    To  cut  out  of  service  agaL 
close  the  water  globe  valve,  and  move  the  rever 
lever  slowly  to  forward  motion.    If  it  is  desired 
use  the  water  brake  while  the  engine  is  runni 
backward,  reverse  the  operations  explained  abo^^"^' 
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Vlien  once  put  into  service  coming  down  a  grade 
t  sliould  never  be  cut  out  of  service  and  then  in 
^gain.  If  the  braking  power  exerted  is  too  great 
it  should  be  diminished  by  moving  the  reverse 
lever  toward  the  center  notch.  When  used  inter- 
iiittingly,  the  valve  and  cylinders  will  require  a 
treat  deal  of  oil  to  keep  from  cutting,  as  each  time 
he  water  brake  is  used  it  will  leave  the  cylinders 
ind  valve  dry  of  oil,  but  as  long  as  the  brake  is  in 
ervice,  the  steam,  being  a  lubricant,-  acts  as  a  safe- 
Tiard  against  cntting. 

Its  Efficiency. — Careful  tests  under  varying  con- 
itions  demonstrate  the  fact  that  the  water  brake 
rill  hold  a  very  large  part  of  the  tonnage  the 
ngine  is  capable  of  hauling  up  the  same  grade. 


CHAPTER  XXI. 

BBAKE   TESTS. 

Tests  conducted  under  very  exacting  circuxii- 
stances  offer  very  good  food  for  thought  aJ^^ 
study,  besides  giving  the  exact  results  in  SictiJ^^^ 
practice.  A  review  of  the  most  important  will  ^ 
given  under  this  heading.  * 

High  Speed  Brake.— A  very  interesting  test      of 
the  high  speed  brake  was  made  Oct.  1  and  2      ^ 
the  year  of  1894,  on  a  descending  grade  of  29  f^^^ 
to  the  mile,  near  Ship  Road,  Pa.,  by  the  Penns:^!' 
vania  Railroad  Co.     The  train  consisted  of  ^^^ 
ordinary  passenger  coaches,  the  total  weight      ^^ 
the  train  being  564,000  pounds.     No  alteratici^^ 
whatever  were  made  during  the  test,  the  differs  ^t 
pressures  of  air  in  train-line  and  main  reserv^^^r 
being  obtained  by  cutting  into  service  differ^^if 
pump  governors  and  feed  valves.    There  was  33^ 
*  *  approximate ' '  or  guess  work  about  the  speed,    ^' 
a  correct  and  tested  speed  recorder  was  used  ^^ 
measuring  the  speed  of  the  train.     The  spot    ^ 
which  the  brakes  were  applied  was  also  exact,   ^ 
the  brakes  were  not  applied  by  the  engineer,  b*" 
by  a  valve  in  the  train-line  coming  in  contact  wi^ 
a  trip  arrangement  fastened  to  a  tie  in  the  rof 
bed;  this  made  it  possible  to  measure  accurate 
the  distance  the  train  ran  after  the  brakes  we 
applied.    The  first  day 's  tests  were  made  as  near 
as  possible  at  a  speed  of  45  miles  an  hour,  wh 
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i  second  day's  tests  a  speed  as  near  as  i 
,0  60  miles  was  attained.    Although  on  none  1 
trials  was  exactly  the  speed  of  i5  or  60  miles  1 
ir  attained,  the  corresponding  length  of  stop  i 
and  60  miles  an  hour  was  computed  and  is 
in  an  adjoining  column: 
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CHAPTER  XXn. 

PIPING. 

To  pipe  an  engine  and  cars  properly  is  of  vital 
importance  to  the  desired  action  of  the  air  brake. 
This,  however,  is  a  portion  of  the  air  brake  **make 
up"  which  is  occasionally  neglected.    Under  no 
condition  should  the  pipe  be  used  without  first 
being  thoroughly  cleaned.     To  do  this,  the  pipe 
should  be  lightly  tapped  to  loosen  the  scale  and 
dirt  and  then  be  blown  out  with  steam  or  air.    The 
sizes  of  pipe  given  in  the  air  brake  catalogues 
should  in  all  cases  be  strictly  adhered  to.    It  will 
be  noted  that  sizes  of  pipe  given  for  freight  cars 
are  generally  larger  than  those  to  be  used  on  pas- 
senger coaches.    This  is  for  several  reasons :    (1) 
it  will  cause  a  more  rapid  reduction  or  increase  of 
pressure  at  the  rear  portion  of  the  train  on  ac- 
count of  air  traveling  through  the  large  pipe  more 
quickly;  the  larger  the  pipe  the  less  friction  tb© 
air  will  encounter  in  its  passage  through  it;  (2)  a 
freight  car  is  considerably  shorter  than  a  pass&Or 
ger  car,  thus  the  large  pipe  makes  the  volume  ^^ 
air  in  the  train  more  equal  to  that  in  the  small^^ 
pipe,  used  on  the  passenger  coaches,  which  a"^® 
longer.    When  pipes  are  cut  a  flare  or  fin  will  "fc^ 
created  in  the  inside  of  the  pipe,  considerabXy 
reducing  its  size ;  this  in  all  cases  should  be 
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%  removed  with  reamer.  When  too  many  of 
lese  are  allowed  to  remain  through  the  pipe  sys- 
m  it  will  prevent  the  emergency  action  of  the 
•akes.  When  using  red  lead  or  any  substance  to 
ake  a  joint  it  should  always  be  put  on  the  out- 
le  thread,  or  the  thread  to  be  screwed  in,  as  this 
U  prevent  it  from  being  forced  into  the  pipe  and 
using  defects  in  the  brake  system. 
Whenever  practicable,  when  necessary  to  change 
2  direction  of  the  pipe,  it  should  be  done  by  long^ 
sy  bends,  instead  of  elbows  or  short  bends,  aa 
8  frictional  resistance  caused  by  them  retards  • 
B  flow  of  air  through  the  pipes.  Care  should  be 
ken  to  have  all  pipes  rigidly  clamped  so  as  to 
event  vibration  or  moving,  whiqh  causes  the 
ints  to  leak  or  holes  become  chafed  in  the  pipes, 
fter  the  pipe  work  is  applied  and  completed  it 
lonld  be  thoroughly  tested  under  full  pressure 
^r  leaks  by  use.  of  soapsuds  applied  to  the  joints, 
\  by  the  use  of  a  lighted  torch  and  later  painted 
^ith  mst-proof  paint. 


CHAPTER  XXin. 


LUBRICANTS. 


The  following  is  a  list  of  the  lubricants  thai^ 
have  ijroved  most  satisfactory  in  the  different 
parts  of  the  brake  system : 

Steam  'Cylinder  of  Pump—Yalve  oil. 

Air  Cylinder  of  Pump— Yalve  oih 

Brake  Valve— High  grade  machine  oil. 

Triple  Valve— High  grade  engine  oil. 

Brake  Cylinder— A  light  grease  that  will  not 
flow  in  summer  or  become  thick  in  winter. 
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CHAPTER  XXIV. 

)ISEASES CAUSES,    SYMPTOMS  AND    CURES; 

oductory — "What's  the  matter  with  my  air 

I"    If  not  said  aloud,  you  may  have  often 

t  to  yourself,  and  perhaps  oftentimes  de- 

igly.  When  your  hrakes  do  not  work  prop- 

lere  is  something  wrong.     Do  not  imagiue 

.  is  a  peculiarity  of  the  brake  that  cannot 

^edied.    Most  generally  it  can ;  but  you  must 

aow  what  is  the  matter.    Every  erratic  ac- 

a  symptom  of  distress,  or  future  failure,  . 

lould  be  noticed  by  you  and  you  should  at  * 

udy  the  action  to  find  out  the  cause  for  it. 

■lakes  it?  Where  does  it  come  from?  When 

'e  decided  what  the  cause  is,  do  what  you 

right  it.     Tf  parts  arc  broken  or  defects 

it  cannot  bo  repaired  by  you,  report  them 

elligent  manner.   This  enables  the  repair 

^0  at  once  to  the  affected  parts  without 

considerable    time   trying  to  find   out 

p  trouble  is.     To  be  able  to  do  this,  one 

fly  every   part   of  the   equipment   and 

d  what  it  does,  and  why. 

Pumps. 

p  is  the  heart  and  life  of  the  air  brake 
'lion  the  pump  is  diseased,  the  whole 
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system  is  unreliable,  and  when  it  stops,  the  *' whole 
thing  stops,"  as  its  duty  is  to  supply  the  air— 
the  life  of  the  air  brake  system.  Its  life,  efficiency, 
diseases  or  death  depends  to  a  great  extent  upon 
the  care  and  handling  it  receives.  It  is  really 
wonderful  how  long  and  how  good  service  a  pump 
will  give  when  properly  cared  for.  The  air  pump, 
unlike  a  great  many  other  things,  seldom  dies  a 
sudden  death.  It  generally  puts  up  a  hard  fight 
to  keep  running,  giving  warning  by  erratic  action 
at  times  for  months  in  advance.  But  oftentimes 
no  attention  to  these  signals  of  distress  is  given 
until  open  rebellion  takes  ijlace  ^nd  the  delay  of 
an  important  train  is  the  result.  Whenever  yonr 
pump  does  not  act  exactly  right,  locate  the  diffi- 
culty and  have  it  remedied  at  once,  for  it  will 
surely  give  you  trouble  later  on.  Defects  of  the 
pump  api^ear  in  two  distinct  portions:  (1)  trouble 
ill  the  steam  cylinder;  (2)  the  air  cylinder.  These 
are  most  generally  spoken  of  as  the  steam  or  a^^ 
end,  as  the  case  may  be.  As  the  6  inch  Westing- 
house  pump  is  practically  obsolete,  it  will  not  he 
considered  in  this  treatise.  And  as  the  New  York 
pumps  are  of  the  same  construction  as  the  West- 
Ingliouse  it  will  not  be  necessary  to  treat  them 
separately. 

Temporary  ^^ Stoppage."— TJnder  this  head  will 
be  considered  the  defects  that  will  often  cause  a 
pump  to  stop,  but  which  most  generally  can  be 
overcome  and  the  pump  started  by  tapping  on  the 
steam  cylinder  head.  Whenever  your  pump  re- 
quires frecjuent  tapping  to  kee])  it  working  and 


DISEASES,  CAUSES,  SYMPTOMS  AND  CUAES.      229 

you  are  unable  to  locate  and  overcome  the  entire 
trouble  yourself,  have  it  examined,  explaining  its 
action  to  the  air  brake  repair  man,  or  sooner  or 
later  it  may  stop  altogether. 

Eight  Inch  Pumps  (Figure  2).— One  of  the  most 
frequent  causes  of  temporary  stoppage  is  : 

Lack  of  oil  in  the  reversing  piston  23,  Figure  2» 
This  is  due  to  its  position,  and  generally  very 
little  oil  finds  its  way  there.  If  the  pump  requires 
very  frequent  tapping  to  keep  it  going,  take  off 
the  reversing  cylinder  cap  21,  Figure-  2,  and  oil 
Mth  a  little  valve  oil.  After  oiling  and  before 
replacing  the  cap,  see  if  the  trouble  was  not  caused 
by  broken  packing  rings  24  or  a.  Figure  2. 

Broken  Reversing  Piston  iJoei.— This  will  often 
allow  the  pump  to  act  in  this .  way,  but  generally 
it  will  cause  complete  stoppage ;  but  if  well  oiled 
it  can  often  be  kept  working  to  the  end  of  the  run. 

Other  Causes.— (1)  Loose  nut  on  top  of  main 
steam  valve,  which  will  generally  manifest  itself 
by  a  continuous  blow  through  the  exhaust;  (2) 
the  reversing  plate  18,  Figure  2,  or  the  button  on 
the  end  of  the  spindle  17,  becoming  badly  worn, 
So  as  not  to  properly  pull  down  the  reversing  valve. 

The   dyo    Inch   and   Duplex.— 'Slxiperience  has 

shown  little  trouble  with  temporary  stoppage  with 

either  of  these  pumps,  except  the  trouble  with  the 

reversing  plates  and  buttons  as  explained  for  the 

8  inch  pump  or  worn   small    differential   piston 

packing  rings  80  (Figure  5)  of  the  9V2  inch  pump. 

When  it  stops  try  tapping,  if  that  does  not  start 

it,  see  the  following  article. 
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Complete  Stoppage.— It  it  cannot  be  started  by 
tapping,  try  shutting  off  the  steam  supply,  open- 
ing the  drain  cocks  and  then  quickly  opening  the 
steam  supply  again;  if  this  fails,  the  next  step 
to  be  taken  is  to  find  out  whether  the  cause  of 
stoppage  is  a  defect  of  the  pump  or  the  governor; 
as  a  defect  in  the  latter  may  have  caused  it  to 
shut  off  the  steam  valve.  How  to  test  for  this 
will  be  explained  for  each  style  of  pump  follow- 
ing. 

If  there  is  a  constant  blow  from  the  relief  port 
c  (Figure  -S)  in  the  governor,  it  is  a  sure  in- 
dication th^i  it  is  the  fault  of  the  governor.  K 
the  governor  air  pipe  is  connected  with  the  train- 
line,  cut  out  the  brake  valve  by  closing  the  cock 
in  the  train-line  just  b'^low  the  valve  and  place 
the  brake  nandle  in  service  position;  as  this  re- 
duces the  pressure  in  chamber  a  (Figure  13)  of 
the  governor.  If  the  governor  air  pipe  is  con- 
nected with  the  main  reservoir  pressure,  discon- 
nect the  air  pipe  leading  to  the  governor,  so  as 
to  let  the  air  out  of  it.  If  the  pump  starts,  the 
trouble  is  in  the  governor;  if  it  does  not,  the 
trouble  is  with  the  pump. 

Another  method  is  to  partially  disconnect  the 
steam  supply  pipe  at  the  union  next  the  pump  or 
open  the  steam  cylinder  drain  cock ;  if  there  i?  a 
full  pressure  of  steam  there,  and  it  does  not 
diminish,  when  the  cock  is  left  open  for  several 
seconds,  the  trouble  is  in  the  pump.  If  there  is 
no  steam  there,  or  very  little,  the  fault  is  with 
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the  governor,  which  has  shut  off  the  steam  supply 
to  the  pump. 

8  Inch  Pump.— After  the  trouble  has  been  found 
to  be  with  the  pump,  and  the  cause  is  not '  apparent, 
take  off  the  cap  21  (Figure  2)  of  the  reversing 
piston  and  proceed  a3  explained  in  article,  Lack 
of  Oil,  xmder  head  of  Temporary  ^^ Stoppage/' 
If  this  treatment  fails  and  no  trouble  is  found 
there,  take  off  the  bottom  head  of  the  air  cylinder 
and  see  if  the  nut  58  (Figure  2)  has  not  worked 
loose  or  fallen  off.  If  you  fail  to  find  anything 
^m)ng  there,  the  trouble  will  most  likely  be  be- 
yond repair  on  the  road.  The  most  usual  causes 
of  complete  stoppage  are 

(1)  Lack  of  OH  and 

(2)  Loose  Air  Piston  Rod  Nut  58  (Figure  2). 
(Both  of  these  subjects  are  treated  above.) 

(3)  Broken  Stop  Pin  50  (Figure  2).  If  the 
stop  pin  50  is  broken  or  becomes  badly  worn,  so 
that  it  allows  the  main  valve  to  travel  too  far 
down,  leaving  the  packing  rings  of  the  small 
lower  valve  to  catch  in  the  bushing,  it  will  pre- 
vent the  valve  from  making  the  up  stroke  and  the 
pump  will  stop.  Sometimes  they  can  be  dis- 
lodged and  the  pump  started  by  tapping  the  bush- 
ing lightly  with  a  hammer ;  if  this  fails,  the  cylin- 
der must  be  removed  from  the  center  piece ;  this 
of  course  must  not  be  attempted  on  the  road. 

(4)  Loose  Nut  on  Main  Steam  Valve.— The 
anall  nut  on  top  of  the  main  steam  valve  may 
lave  worked  loose.  This  should  be  made  to  turn 
n  very  hard  and  riveted  fast. 
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(5)  The  Small  Port  to  the  Reversing  Val'v 
Chamber  may  have  become  gummed  up  or  ol 
structed  in  some  way. 

(6)  Badly  wofn  Reversing  Plate.— If  the  re 
versing  plates  (bolted  to  the  upper  steam  piston^ 
become  loose  or  badly  worn,  or  the  button  on  th( 
end  of  the  reversing  spindle  17  (Figure  2)  be- 
comes badly  worn,  the  pump  will  stop  at  the  end 
of  the  down  stroke.  It  is  the  lower  side  of  the 
reversing  plate  18  (Figure  2)  and  the  button  of 
the  spindle  that  wear  the  fastest,  thus  failing  to 
draw  the  reversing  valve  down.  When  steam  is 
shut  off  from  the  pump,  the  reversing  valve  will 
often  drop  down  of  its  own  accord;  so  if  your 
pump  stops  at  the  end  of  the  downward  stroke, 
and  by  shutting  off  and  turning  on  the  steam,  it 
makes  an  up  and  down  stroke  again,  and  then 
stops,  it  is  almost  a  certain  indication  that  this  is 
the  trouble. 

(7)  If  the  Packing  Rings  in  the  Main  Valve 
or  Reversing  Piston  break  and  get  out  of  place, 
they  may  become  lodged  in  such  a  way  as  to  pre- 
vent the  movement  of  the  valve.  This  can  gen- 
erally be  located  and  repaired  by  taking  off  th^ 
reversing  piston  cap  21  (Figure  2)  or  the  tof 
head. 

The  repair  of  most  of  the  latter  troubles  shonlc 
not  be  attempted  on  the  road,  and  are  cases  foi 
the  air-brake  repair-man. 

9%  In^h  Pump.—Yery  little  trouble  on  acconn 
of  stopping  has  occurred  with  the  91^  inch  pumj 
and  these  are  all  practically  beyond  the  repair  o 
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the  engineer  while  on  the  road.  As  all  the  valve 
motion  is  in  the  upper  head,  when  one  of  the 
pumps  ^ves  warning  of  trouble,  the  head  is  taken 
off  and  another  one  put  on  while  being  over- 
iiauled.  A  bent  or  broken  reversing  rod  71  (Fig- 
ure 4)  preventing  the  valve  motion  from  revers- 
ing, a  serious  leak  in  the  steam  passage  between 
b'  and  6'^  into  the  upper  end  of  the  steam  cylin- 
der, due  to  a  defective  copper  gasket  not  forming 
the  JQint  between  the  upper  head  and  cylinder, 
badly  worn  reversing  plate*  or  spindle  button, 
mam  piston  rod  nuts  of  air  piston  working  loose 
as  explained  for  8  inch  pump,  are  the  principal 
causes  f  f  complete  stoppage. 

Duplex  Pump.— On  account  of  the  simplicity 
of  construction  of  the  duplex  or  New  York  pump, 
very  little  trouble  is  experienced  with  it  on  ac- 
count of  **  stoppage. ' '  About  the  only  causes 
are:  (1)  Badly  worn  reversing  plates  or  spindle 
buttons;  (2)  loose  air  piston  nuts  74  (Figure  9). 
Both  these  troubles  are  explained  under  the  head 
of  8  inch  pump. 

Pounding.  {Westinghouse  and  New  York.) 
--This  may  be  due  to  one  or  more  of  a  great 
variety  of  causes.  To  ascertain  see  that  there 
is  no  water  in  the  cylinder,  notice. if  the  pump  is 
loose  on  the  frame  or  brackets,  or  the  brackets 
loose  on  the  boiler.  If  these  are  found  all  right, 
report  the  pump  to  be  examined  for  pounding. 
It  will  generally  be  found  to  be  one  of  the  fol- 
lowing causes,  which  are  beyond  the  repair  of  the 
engineer  while  on  the  road. 
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Main  Piston  Striking  Cylinder  Heads.—TbB 
clearance  between  the  piston  and  cylinder  heads 
is  made  as  small  as  possible  to  make  a  good  com- 
pressor for  the  reason  that  all  the  air  remaining 
between  the  piston  and  the  head  at  the  end  of 
the  stroke,  has  been  compressed  only  to  expand 
and  be  comjDressed  again  on  the  next  returning 
stroke.  Anything  that  will  destroy  the  cushion 
of  air  between  the  piston  and  the  head,  such  as 
badly  worn  packing  rings  or  air  valves  stuck  or 
broken  or  leaking  very  badly,  thus  destroys  the 
cushion,  or  the  air  piston  nuts  (Westinghouse  8 
inch,  50,  Figure  2 ;  9^/^  inch,  68,  Figure  5 ;  duplex, 
74,  Figure  9)  working  loose  will  permit  the  piston 
to  strike  the  head  and  pound. 

Heating:  {Westinghouse  and  New  York.)-^ 
This  is  frequently  due  to  the  air  valves  being 
badly  gummed  or  ports  clogged  from  excessive 
use  of  oil  in  the  air  cylinder  mixed  with  the  dust 
drawn  in  through  the  strainer.  You  can  gener- 
ally tell  if  this  is  the  cause  by  noting  if  the 
pump  can  be  made  to  work  fast  and  free.  If  jt 
is  inclined  to  work  slowly  and  laboriously,  this 
will  almost  always  be  found  the  cause.  The  rem- 
edv  is 

Cleaning  the  Piimp.— Disconnect  the  air  dis- 
charge pipe  at  the  union  with  the  main  reservoir, 
and  work  a  potash  or  lye  solution  through  the 
punii)  by  starting  it  to  work  slowly,  allowing  the 
puni])  to  draw  the  solution  through  the  air-inlet 
jiort.  Catch  the  solution  again  with  the  tank 
bucket  or  other  vessel  as  it  comes  out  of  the  dis- 


'ASBS,  CAC8E8,  SYMPTOMS  A2iD  CUBES,       235 

pe,  arid  feed  it  through  the  pump  3  or  4 
'hen  work  through  the  pmup  in  the  same 
,  considerable  quantity  of  clean  hut  water 
thoroughly  wash  out  all  the  potash.  If 
I  allowed  to  reinain,  it  will  work  back 
the  system  and  cause  a  great  deal  of 
fating  out  the  gaskets,  hose,  etc.     Some 

use  of  simply  hot,  soapy  water,  which 
'er  the  purpose  very  well,  if  the  valves 
fummed  up  too  badly. 
Piston  Packing  Rings  will  cause  a  pump 
nore  quickly  and  be  more  troublesome 

otlier  cause.  This  is  due  to  the  "churn- 
the  air  and  is  detected  by  running  the 
Kierately  and  placing  the  band  lightly 
)t  to  exclude  all  the  air)  over  the  air- 
is  as  air  is  drawn  iu  during  the  begin- 
i-st  half  of  each  stroke  and  uone  during 
inder  of  the  stroke. 
I  Cup  Test  for  Leaky  Cylinder  Rings, 
/i"  Pumps. — Run  the  pump  at  30  strokes 
ite    against  90    pounds   main   reseiToir 

open  the  oil  cups,  if  air  blows  out  on 

stroke  the  rings  leak.  "WTiy  the  piston 
ivs  in  air  during  part  of  the  stroke  or 
■k  through  the  oil  cup  is  explained  thus: 
g  the  piston  is  to  be  at  the  top  of  the 

and  starting  on  the  down  stroke.  As 
downward  it  creates  a  space  or  vacuum 
ist  be  filled,  so  air  is  drawn  from  the 
but  as  the  piston  moves  on  down,  it  be- 
ompress  air  in  the  lower  end  which,  in- 


r 
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stead  of  becoming  compressed  very  hard,  leaks 
past  the  defective  packing  ring  into  the  upper 
end.  So  no  more  air  need  be  taken  from  the 
outside  to  fill  the  vacuum  created  by  the  down- 
ward stroke  of  the  piston,  but  it  comes  from  the 
compressed  air  in  the  other  end  of  the  cylinder, 
which  should  have  been  forced  into  the  main  res- 
ervoir. The  oil  CU13  test  is  for  the  same  reason. 
The  air  that  blows  back  goes  out  through  the  oil 
cup  on  the  down  stroke. 

Excessive  Pressure  and  '^Racing/'— {See  ar- 
ticle under  head  of  Required  Speedy  later  on). 

Want  of  0/i.— Although  this  is  a  very  unrre- 
quent  cause,  nevertheless  if  a  pump  is  required 
to  do  fast  and  heavy  work  without  suiBicient  oil, 
it  will  heat,  the  same  as  anything  else  subjected 
to  friction.  The  air  end  of  the  air  pump  is  cred- 
ited with  using  a  very  small  amount  of  oil  on 
account  of  its  getting  more  oil  than  is  really  sup- 
posed. A  well  oiled  steam  cylinder  on  a  puinp, 
that  is  not  kept  very  well  or  snugly  packed,  or 
when  a  piston  swab  is  used,  will  leak  enough  oil 
down  the  piston  rod  into  the  air  cylinder  to  keep  it 
from  groaning  without  giving  it  oil  through  tie 
cup.  But  it  must  not  be  inferred  that,  because 
you  did  not  give  it  any  oil,  it  was  running  without 
it.  Ofttimes  a  i)ump  with  a  long  train  will 
start  to  groan  and  heat  for  the  sole  want  of  oil. 

The  duplex  pump  air  cylinders  require  more 
frequent  oiling  on  account  of  their  position. 
Being  over  the  steam  cylinder,  they  do  not  receive 
so  much  oil  from  them  as  the  Westinghouse. 
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Never  under  any  circumstances  oil  the  pump 
irough  the  air-inlet  ports.  Many  engineers  do 
Jis  because  they  think  there  is  no  other  way 
hile  the  pump  is  rumling.    Slow  the  pump  down 

little,  open  the  oil  cup,  allowing  it  to  remain 
pen  until  the  pump  has  made  several  strokes; 
Ids  is  to  blow  out  any  dirt  that  may  be  in  it,  which 
'ould  otherwise  be  drawn  into  the  air  cylinder 
ith  the  oil;  then  fill  the  oil  cup,  or  put  in  the 
mount  desired,  and  on  the  downward  stroke 
pen  it,  and  the  oil  will  be  drawn  in.  Never 
hould  there  be  more  than  two  oil  cups  full  fed 
)  the  air  cylinder  at  one  oiling,  and  always  use 
alve  oil.  If  the  pump  is  very  hot,  do  not  give 
ny  oil  until  its  temperature  has  been  reduced  by 
Hewing  the  pump  to  run  slowly  for  a  while. 

Other  Causes  Are:  Leakage  back  from  main 
eservoirj  leakage  past  the  receiving  valves,  leak- 
'ge  at  piston  rod  stuffing  box,  air  valves  stuck 
ht,  etc.,  which  will  all  be  treated  in  the  section 
^der  the  head  of  Loiv  Effective  Capacity,  as  any- 
ting  that  will  cause  the  pump  to  work  faster, 
ritliout  discharging  the  air  compressed  into  the 
oain  reservoir  and  retaining  it  there,  will  cause 
L  immp  to  heat  more  or  less. 

Low  Effective  Capacitij.— This  trouble  is  usu- 
ally in  the  air  end  of  the  pmnp,  and  as  a  rule 
^ill  always  cause  the  pmnp  to  heat  more  or  less. 

Leakage  Back  From  Main  Reservoir.— This  will 
|e  caused  by  a  broken  discharge  valve,  a  defec- 
ive  valve  or  seat,  or  dirt  or  gum  on  the  seat. 
liis  defect  will  manifest  itself  in  the  following 
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ways:  (1)  Pump  working  fairly  rapidly,  I 
not  pumping  much  air,  as  only  one  end  of  1 
pump  is  retaining  the  air  it  compressed  in  1 
main  reserv^oir;  (2)  an  uneven  stroke  of  t 
pump,  the  one  away  from  the  defective  val 
being  the  rapid  one;  (3)  little  air  will  be  dra^ 
in  at  the  inlet  ports  while  the  pump  is  maki 
the  rapid  stroke. 

To  Test:  {W est inghoiise.) Stop  the  pun 
open  the  oil  cup  and  remove  the  plug  in  the  b' 
tom  air  cylinder  head.  If  air  continues  to  bl( 
through  the  oil  cup  the  upper  discharge  val 
leaks.  If  air  blows  continuously  through  t 
opening  in  the  cylinder  head  the  lower  dischar 
valve  leaks. 

To  Test:  {New  York.)— For  high  pressure  c; 
inder  discharge  valve ;  when  main  reservoir  pr( 
sure  is  about  the  standard,  shut  off  the  pump- 
that  both  pistons  stop  at  the  bottom  of  their  c; 
inders ;  then  open  the  high  pressure  cylinder  ' 
cups ;  if  L  steady  blow  occurs  from  the  cup  a 
the  piston  remains  stationary,  the  upper  final  d 
charge  valve  13  (Figure  9)  is  leaking;  but  if 
blow  occurs,  and  tlie  piston  moves  upward,  < 
lower  or  final  discharge  valve  14  (Figure  9)  lea 

To  Test  the  Upper  Discharge  Valve  11  of  \ 
Low  Pressure  Cylinder,  run  the  pump  rati 
slowly,  and  as  the  high  pressure  piston  starts 
the  upward  stroke,  open  the  low  pressure  eylin< 
oil  cup  53  (Figure  9) ;  if  a  blow  occurs  at  this  < 
while  the  pump  is  making  the  up  stroke,  the  va 
leaks.    To  test  the  lower  discharge  valve  12  {I 


DISEASES,  CAUSES,  SYMPTOMS  AND  CURES,       239 

Hre  9)  of  the  low-  pressure  cylinder,  take  a  nail 
or  a  piece  of  wire  and  unseat  the  lower  receiving 
valve  10  (Figure  9),  as  the  high  pressure  piston  is 
making  the  down  stroke;  if  a  blow  occurs  from 
the  air-inlets,  the  valve  leaks. 

The  Remedy:  {Westinghouse.)—l{  you  locate 
the  trouble  in  the  top  end,  screw  off  the  nut 
(8  inch,  29 ;  9V2  inch,  89 ;  duplex,  44)  and  remove 
the  air  valve.  If  there  is  nothing  the  matter  but 
dirt  or  gum  on  the  seat,  clean  off  and  replace. 
If  you  find  the  valve  broken  put  in  another.  If 
you  have  no  valve  and  can  get  none,  nothing  can 
be  done  better  than  to  let  it  continue  **  one-sided'' 
imtil  a  round-house  is  reached,  where  the  valves 
can  be  removed.  If  the  trouble  is  located  in  the 
bottom  end,  remove  the  nut  (8  inch,  34;  9l^  inch, 
88;  duplex,  46)  the  valve  will  come  with  it,  as  the 
nut  is  also  the  bushing  and  contains  the  valve. 
Proceed  as  explained  for  upper  valve. 

Leakage  Past  the  Inlet  or  Receiving  Valves. — 
This  will  occur  from  the  same  causes  as  leakage 
back  from  main  reservoir  and  with  n-early  the 
same  symptoms  and  results. 

To  Test:  With  8  inch  and  Duplex  pumps,  hold 
the  hand  lightly  over  the  air-inlet  ports ;  if  the  air 
is  drawn  in  and  then  forced  out  again  at  one  of 
the  inlets,  that  valve  will  be  the  defective  one. 
IHY/i  a  9\[>  in-'h  pump  the  trouble  cannot  be  lo- 
cated in  the  above  way,  as  both  ends  of  the  cyl- 
inder draw  air  through  the  same  inlet,  conse- 
^juently  air  that  is  forced  out  through  the  end 
\rith  the  defective  valve  will  be  drawn  in  again 
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at  the  opposite  end,  passing  through  the  passage 
F  and  is  not  forced  out  through  the  inlet  This 
makes  the  trouble  more  difficult  to  locate  than 
with  the  8  inch  or  duplex  pumps.  Place  the  hand 
lightly  over  the  inlet  port  W  (Figure  5)  and  the 
suction  will  be  decidedly  less  while  the  pump  is 
making  the  quick  stroke,  and  the  faulty  valve 
will  be  the  one  toward  which  the  piston  is  trav- 
eling. 

Air  Valve  /S'^ i^r/c.— Symptoms:  If  one  valve  is 
stuck:  (1)  uneven  stroke  of  the  pump;  (2)  the 
pump  will  generally  pound  on  the  fast  stroke; 
(3)  pump  heating;  (4)  no  suction  at  air  inlet 
port  at  one  stroke  of  the  pump.  If  both  receiv- 
ing valves  or  both  discharge  valves  become  stuck, 
or  the  inlet  port  or  ports,  or  discharge  pipe  be- 
comes stopi)ed  or  frozen  up,  the  symptoms  will 
be:  (1)  no  suction  at  the  air-inlet  port;  (2)  the 
air  gauge  hands  will  not  move  up. 

To  Test.— Place  the  hand  lightly  upon  the  air- 
inlet;  if  the  stroke  of  the  pump  is  uneven,  and 
there  is  no  sut'ion  when  the  pump  is  making  the 
slow  stroke,  then  the  receiving  valve  away  from 
which  the  piston  is  moving  is  stuck.  But  if.  there 
is  a  suction  when  the  pump  is  making  the  slow 
stroke  and  no  suction  when  the  pump  is  making 
the  fast  strol'c,  then  the  discharge  valve,  away 
from  which  the  ]iiston  is  moving,  is  stuck.  If 
the  strokes  of  the  pump  are  even  and  there  is 
no  suction  whatever  at  the  air-inlet>  then  either 
both  receiving  or  both  discharge  valves,  or  the 
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ip-mlet  or  discharge  pipe  is  either  stopped  or 
n)zen  up,  it  is  best  to  proceed  as  follows : 
The  Remedy.— Try  tapping  the  oages  lightly; 
:  this  does  not  start  the  valve,  then  screw  out  the 
ir-inlet  strainer  W  (Figure  5)  to  see  if  the 
rouble  is  there.  The  next  move  should  be  to  dis- 
onnect  the  discharge  pipe  at  the  union  conneo- 
ion  to  the  pump.  If  the  pump  sucks '  air  at  tlie 
ilet  and  discharges  air  at  the  brake,  it  will  be 
lear  that  the  discharge  pipe  between  there  and 
le  main  reservoir  is  stopped  up.  If  the  pump 
iill  refuses  to  work  properly  an  examination  of. 
le  air  valves  must  be  made. 
Leaking  Piston  Packing  Rings.— This  is  one  of 
le  most  frequent  causes  of  a  poor  pump ;  it  is 
Iso  one  of  the  most  common-  defects  that  causes 
pump  to  heat,  therefore  it  was'  treated  under 
le  head  of  Heating  heretofore. 
Air  Cylinder  Leaks.— Any  leakage  around 
ither  of  the  air  cylinder  heads,  air  valves,  cages 
r  caps,  or  discharge  pipe  union,  reduces  the 
mount  of  air  compressed,  and  impairs  the  effi- 
iency  of  it  and  must  be  run  faster  to  supply  the 
aste. 

Pump  Cannot  Be  Made  to  Work  Fast.— This  is 
ue  to:  (1)  air  valves  not  having  lift  enough; 
2)  air  valves  or  passages  gummed  up;  (3)  steam 
apply  to  pump  being  insufficient;  (4)  the  steam 
chaust  from  the  pump  being  partially  obstructed. 
Proper  Lift  of  Air  Valves.— It  should  be  re- 
embered  that  the  air  receiving  and  discharge 
Ives  in  the  8  inch  pump  are  of  different  sizes; 
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the  receiving  valve,  being  the  smaller,  requires  a 
lift  of  1  vj  inch,  wliile  the  discharge  valve,  being 
larger,  only  requires  a  lift  of  3/32  inch.  But 
both  the  receiving  and  discharge  valves  of  the 
9^>  inch  pump,  being  alike,  they  are  all  set  at 
3/32  inch  lift.  The  proiDer  lift  of  all  the  air 
valves  in  the  Xo.  1  and  Xo.  2  duplex  pumps  is 
1/lG.  The  lift  of  the  Xo.  5  duplex  pump  air  valves 
is  5/lC  inch.  Any  variation  in  either  direction 
from  these  standards  will  cause  the  pump  to  work 
iiii])roperly.  Too  much  lift  causing  the  pump  to 
pound,  and  too  little  lift  will  impair  its  efficiency, 
causing  it  to  run  more  slowly  and  heat.  If  the 
valves  are  uneven  in  the  lift,  the  pump  will  have 
an  unequal  stroke,  having  a  fast  stroke  in  one 
direction  and  slower  one  in  the  opposite. 

''JiggluKf  or  ''Half  Stroke."    {Westinghouse 
and  Nen:  York,)— This  term  is  generally  used  by 
railroad  men  to  designate  a  sort  of  jumping,  short 
stroke  of  the  pump,  the  piston  merely  starting 
on  its  stroke  and  then  returning,  only  to  repeat 
the  operations  in  rapid  succession.     Any  disar- 
rangement of  the  reversing  valve  or  valve  steni> 
or  a  badly  worn  valve  or  seat  or  the  stem  fitting 
loosely  where  it  passes  through  the  bushing  into 
the  steam  cap,  will  cause  the  pump  to  ^'jiggle/ 
as  it  will  allow  the  stem  to  drop  back  of  its  o^ 
weight  after  being  i)ushed  up,  thus  immediately 
i-eversing  the  pump  again.    This  accounts  for  the  ^ 
fact  that  a  pump  most  generally  ''jiggles"  with  [ 
the  ])iston  at  the  top  of  the  stroke,  as  it  is  in 
tliis  ])Osition  that  the  reversing  plate  shoves  ot 
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draws. tlie  stem  upward,  and  then  as  its  support 
moves  away  from  it,  through  being  defective,  it 
dj'ops  down  again,  when  it  should,  if  in  proper 
repair,  reinaLn  up  until  the  reversing  plate  draws 
it  down  as  the  piston  completes  its  downward 
stroke.  If  the  reversing  stem  gets  bent,  it  will 
cause  the  pmnp  to  reverse  at  the  point  where  the 
bent  part  rubs  against  the  reversing  plate,  which 
causes  the  rod  to  be  moved  too  soon,  reversing 
the  pump  before  the  stroke  is  completed. 

Blowing  Through  the  E.vhaust.— The  blowing 
of  steam  thrbugh  the  exhaust,  conies  from  a  vari- 
ety of  causes,  all  of  which  are  very  wasteful  of 
steam,  impair  the  efficiency  of  the  pump,  and  will 
graJnally  grow  worse.  There  are  two  kinds  of 
'Hows,  a  constant  and  intermittent.  Each  will  be 
wnsidered  separately.  There  are  very  few  of  the 
defects  under  this  head  that  the  en^neer  would 
be  expected  to  repair.  So  when  your  pump 
Hows,  have  it  examined  and  repaired  by  the  air 
brake  repair  men, 

Constant  Blow.  8  Inch  Pump.  Leaky  Revers- 
ing Valve.— If  the  reversing  valve  18  (Figure  2) 
or  its  seat,  becomes  worn  so  that  it  leaks,  steam 
*ill  blow  through  ports  c,  ff,  into  g,  thence 
through  the  exhaust,  causing  a  constant  blow. 

Leaky  Main  Valve  Piston  Rings.— li  the  pack- 
iDg  rings  in  either  of  the  pistons  leak,  steam  can 
escape  constantly  past  them  into  the  ports  /,  /,  /,  /, 
bto  ports'^  (Figure  2),  thence  through  the  ex- 
bust.  These  rings  as  well  as  the  bashing  need 
Kcasional  renewing. 
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Leaky  Piston  Packing  Rings.— Badly  woi 
broken  or  defective  piston  rings  will  cause  t 
most  wasteful  blow  of  all,  as  it  produces  a  co 
stant  heavy  blow.  As  one  end  of  the  cylinder 
always  open  direct  to  the  exhaust,  and  the.oth 
always  full  of  steam,  the  steam  has  an  uninte 
rupted  passage.  These  should  at  once  be  r 
newed. 

91l»  I^ch  Pump.  Leaky  Slide  Valve.— \i  tl 
slide  valve  83  (Figure  5)  leaks,  it  will  cause 
constant  blow  through  the  exhaust  while  the  puir 
is  working. 

Leaky  Small  Main  Piston  Valve  Rings.— li  tl 
rings  of  piston  valve  79  (Figure  5)  become  wor 
or  broken,  so  as  to  cause  them  to  leak,  it  wi 
cause  a  constant  blow ;  as  steam  leaking  past  pi^ 
ton  79  (Figure  5)  into  chamber  E  (Figure  5 
blows  through  port  t  (Figure  5),  which  is  alway 
open  through  the  exhaust  to  the  atmosphere. 

Leaky  Gasket.— The  gasket  forming  the  join 
between  the  top  cylinder  head  and  cylinder  ma; 
leak  steam  direct  through  from  the  supply  pass 
age  to  the  exhaust  passage ;  but  this  seldom  oc 
curs  without  also  leaking  to  the  atmospher 
around  the  outside  of  the  liead  where  it  can  b 
seen.  This  is  remedied  by  putting  in  a  ne^ 
gasket. 

Leaky  Reverse  Valve.— li  the  reversing  valv 
72  (Figure  5)  leaks,  steam  would  blow  throng 
port  /  into  the  exhaust  port  d.  Since  port  /  coi 
nects  directly  with  exhaust  port  dy  there  woul 
be  a  constant  blow. 


DISEASES,  CAUSES,  SYMPTOMS  AND  CURE^,       245 

T^eaky  Piston  Packing  Rings. —See  same  sub^ 
lect  for  8  inch  pump. 

Duplex  Pump.  Leaky  Reversing  Valve.— It 
Ihe  reversing  valves  5  and  6  (Figure  9)  or  their 
wats  become  badly  worn  so  that  they  leak,  steam 
can  escape  directly  into  the  exhaust,  and  produce 
a  constant  blow,  which  will  rapidly  grow  worse. 
Leaky  Piston  Packing  Rings.— See  same  sub- 
ject for  8  inch  pump. 

8  Inch  Pump.  Reversing  Rod  in  Cap  Nuts  20 
Leaking.— If  the  top  end  of  the  reversing  rod  17 
(Figure  2)  that  projects  up  into  the  cap  nut  20 
becomes  worn,  steam  will  leak  past  it  into  the 
port  and  thence  into  the  upper  end  of  the  steam 
cylinder,  where  it  will  cause  a  blow,  while  the 
pump  is  making  the  up  stroke,  as  the  exhaust  of 
that  end  of  the  cylinder  is  then  open.  On  the 
downward  movement  of  the  piston  it  leaks  past 
into  the  cylinder  just  the  same,  but  is  not  wasted, 
and  no  blow  occurs,  as  the  upper  end  of  the  cyl- 
inder exhaust  is  then  closed. 

Reversing  Piston  Rings  Leaking,— li  the  pack- 
ing rings  of  the  reversing  piston  23  (Figure  2) 
allow  steam  to  leak  past,  it  will  escape  through 
the  small  ports  at  the  bottom  of  the  reversing 
chamber,  thence  through  the  passage  f,  f,  to  g 
and  the  exhaust,  causing  a  blow  only  during  the 
Dp  stroke  of  the  pump.     This  is  on  account  of 
tiere  only  being  steam  above  the  reversing  piston 
23  or  in  chamber  D  while  the  pump  is  making 
ie  up  stroke.    This  is  remedied  by  renewing  the 
lacking  rings. 
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91/^  Inch  Pump.  Reversing  Rod  in  Cap  Nut  7 
Leaking,— '\i  the  top  end  of  reversing  rod  7 
(Figure  5)  becomes  worn,  so  that  steam  will  lea 
past  into  port  x  and  thence  down  through  th 
reversing  valve  bushing  passage  into  the  top  stear 
cylinder  of  the  pump,  it  will  cause  a  blow  whil 
the  pump  is  making  the  up  stroke,  as  the  exhaus 
of  that  end  of  the  pump  is  then  open. 

Leaky  Gasket.— If  the  gasket  between  the  to 
liead  and  cylinder  is  not  tight,  steam  may  escap 
into  the  exhaust  passage  d^  rf"  (Figure  5),  caue 
ing  a  blow  while  the  pump  is  making  the  dowJ 
stroke.  To  remedy,  tighten  up  the  nuts  on  th( 
toi>  head ;  if  this  does  not  stop  the  leak,  put  ii 
a  new  gasket. 

Duplex  Pump.  Reversing  Rods  in  Cap  Nuts  lo 
Leaking.— \\^hen  the  ends  of  the  reversing  rods 
become  worn  so  that  they  leak,  steam  will  escape 
by  thein  into  the  cap  nuts  15  (Figure  9),  thence 
through  the  passage  drilled  through  the  rods  to 
the  lower  ends  of  the  steam  cylinder,  thence 
through  the  exhaust,  causing  a  blow  when  either 
piston  is  making  the  downward  stroke.  - 

When  Pump  Works  Water  Through  the  Steaff^ 
Exhaust.— When  the  pump,  while  working,  givet 
trouble  by  collecting  excessive  moisture,  oi 
throws  water  out  of  the  exhaust,  it  is  very  evi 
dent  that  the  dry-pipe  in  the  boiler  leading  to  tb< 
air  j)ump  throttle  valve  is  leaking  or  the  steal 
supply  is  draw^  from  too  near  the  water  line.  I- 
the  latter  case,  the  trouble  can  be  remedied  b 
making  the  connection  at  a  higher  point.    In  th 


DIBSABES.  CAUSES,  SYMPTOMS  AND  CURBS.      217 

former,,  tlie  jiipe  inside  tlie  boiler  must  be  exam- 
ined and  repaired.  In  either  case  the  steam  end 
irill  require  a  great  deal  of  oil  to  keep  it  from 

groaning. 

The  Pwmp  Governor. 

The  governor  is  the  automatic  controlling 
Birottle  of  the  ijumj).  Its  duty  is  to  shut  off  the 
8np])Iy  of  steam,  thus  preventing  it  from  com- 
ing more  air,  or  air  to  a  higher  pressure 
than  is  wanted  or  required  for  efficient  braking. 
It  is  subject  to  disorders  and  defects  for  which 
tte  pump  is  oftentimes  blamed,  and  causes  con- 
Btderable  trouble  to  maintain  the  proper  pressure 
vlieu  out  of  order.  It  is,  therefore,  necessaiy 
that  we  should  be  familiar  with  its  defects  and 
Wmedies.  It  is  necessary  that  the  governor  be 
Sensitive.  When  it  requires  the  reduction  of  sev- 
Mal  pounds  in  the  air  pressure  before  it  will  per- 
mit the  pumjj  to  go  to  work  again,  it  should  be 
considered  out  of  order.  "With  the  reduction  of 
half  a  pound,  a  governor  in  first-class  order  will 
set  the  jmrnp  to  work.  Another  point  always  to 
remember  is,  never  start  to  "tear  the  governor 
to  pieces"  until  you  are  sure  it  is  the  governor 
that  stopped  the  pump.  The  pumj)  may  have 
stopped  working  on  account  of  a  defect  of  its 
own.  How  to  ascertain  which  it  is,  without  taking 
apart,  is  fully  described  under  the  head  of  Pumps, 
in  article  Complete  Stoppage. 

Improved  Westinghouse  and  Neiv  York  Gov- 
erwors,— As  the  improved  Westinghouse  and  New 
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York  governors  are  almost  identically  the  sair 
in  construction  and  principle,  they  are  cons< 
quently  subject  to  the  same  diseases,  and  wL 
therefore  be '  treated  under  one  head.  About  tt 
only  material  difference  being  the  absence  in  th 
New  York  governor  of  pin  valve  m  (Figure  13 
Therefore,  in  the  following  articles,  when  the  pi 
valve  is  referred  to,  it  should  be  read  diaphragm 
valve  when  studying  the  defects  of  the  New  Yor 
governor. 

When  the  Governor  Will  Not  Permit  the  Pumi 
to  T^^'ofA:.— This  is  generally  the  result  of  one  oJ 
two  causes: 

(1)  Governor  Piston  Stuck  in  Its  Bushing,—^ 
the  bushing  of  the  governor  piston  28  (Figure  13) 
becomes  stuck  at  the  lower  end  of  the  stroke  while 
the  steam  passage  is  closed,  it  will  prevent  the 
pump  from  starting. 

(2)  Pin  Valve  Leaking  Badly.— li  the  pin  valve 
m  (Figure  13)  leaks  very  badly,  dirt  or  scale 
under  the  valve,  so  as  to  let  air  into  chamber  D 
faster  than  it  can  leak  out  through  the  relief 
port  c,  or  if  there  is  but  a  moderate  leak  through 
the  pin  valve,  and  the  relief  port  becomes  partly 
stopped  up,  or  under  any  circumstances,  if  air 
gets  into  chambers  D  and  E  faster  than  it  call 
get  out,  it  will  hold  the  valve  26  to  its  seat,  pr^ 
venting  steam  from  reaching  the  pump,  andi 
therefore  keeping  it  from  working.  The  trouble 
can  be  located  by  a  strong  and  continuous  bloV 
of  air  from  the  relief  port  c.  To  remedy,  remoV* 
the  pin  valve  by  unscrewing  the  spring-box  frotl 
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aphragm   body  and  thoroughly  clean  the 

:n  the  Governor  \\  ill  Not  Stop  the  Fump.— 
I  happens  unnoticed  by  the  engineer  it  gen- 
results  in  a  bursted  hose  or  jjipe.  With  a 
■  New  York  brake  valve,  as  the  pmnp  will 
lie  to  work  and  compress  air  until  the  train- 
ressure  is  very  high.  With  the  feed  valve, 
brake  valve,  only  the  main  reservoir  prea- 
ffonld  become  excessive,  while  the  brake 
remained  in  running  position.  AVhen  the 
handle  is  thrown  into  release  for  the  pur- 
if  releasing  tlie  brakes,  if  a  buret  hose  is 
e  result,  the  auxiliaries  are  overcharged, 
ifore  proceeding  far,  the  brakes  begin  to 
If  you  should  haij])en  to  notice  the  exces- 
ressure,  shut  off  the  pump,  and  make  a 
r  of  applications  until  the  pressure  is  re- 
to  nearly  tlie   standard,   when  the  pump 

be  allowed  to  run  just  fast  enough  to 
he  pressure  as  near,  as  possible  standard, 
,n  opportimity  is  afforded  to  give  the  gov- 
attention.  Should  a  release  be  necessaiy 
t  is  still  high,  care  sliould  be  exercised  not 
•charge  the  auxiliaries. 
m  Valve  26  Meld  Op^K.— (Figure  13.)  If 
um,  scale  or  any  solid  matter  gets  on  the 
f  the  steam  throttle  valve  2G,  preventing 
Q  closing  tight,  it  does  not  prevent  the  pin- 
m  from  working,  which  promptly  lifts 
the  proper  main  reservoir  pressure  is  at- 

allowing  air  ]u'essure  on  the  top  of  the 
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jjiston  28.  This  defect  is  located  by  the  constat 
blow  from  the  relief  port  c  after  the  main  reser::: 
voir  pressure  has  reached  and  passed  the  stand: 
ard.  To  remedy,  shut  off  the  steam  supply  t 
pump,  open  the  drain  cock,  screw  the  governed 
ajjart  at  the  lower  joint ;  the  dirt  can  then  readiL  ^ 
be  removed  from  the  seat.  It  will  be  foimd  neces 
sary  in  order  to  screw  apart  the  governor  to  di^ 
connect  the  air  pipe  leading  to  it;  do  this  at  tli- 
union  44. 

Occasionally  the  seat  of  valve  26  becomes  wora 
so  that  it  requires  to  be  ground  in.  But  in  thi- 
case  it  is  seldom  found  to  leak  badly  enough  t^ 
allow  the  pump  to  work  much  faster  than  enough 
to  supply  the  leakage  on  a  fairly  long  train. 

Drip  Pipe  Stopped  or  Frozen  Up.— li  will  bM 
remembered  that  the  duty  of  the  governor  wast^ 
pipe  is  to  provide  a  means  of  escape  for  tli-^ 
steam  that  may  leak  up  past  the  stem  of  stear:* 
valve  26  (Figure  13) ;  also  for  the  air  that  lealcii 
down  ])ast  the  i)acking  ring  29  of  piston  28.  WheX 
this  pipe  becomes  stopped  up,  there  is  no  way  o^ 
es(,*ai)e  for  the  pressure  accumulated  there,  anCJ 
the  valve  26  is  prevented  from  closing  so  th-^ 
])ump  continues  to  work.  To  locate  this  trouble j 
there  is  no  escape  of  steam  or  air  from  the  eii<3 
of  the  drip  pipe ;  if  there  is  not  and  air  is  blow- 
ing from  the  relief  port  c,  disconnect  the  wast^ 
pipe  close  to  the  governor  and  run  without  i't 
till  the  ])i])e  can  be  cleaned  out.  Bend  the  pip^ 
so  that  the  end  is  near  the  boiler  which  does  awa;^'' 
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with  the  .annoyance  of  this  pipe  freezing  up  in 
winter,  as  is  often  the  case. 

Pin  or  Diaphragm  Valve  Held  on  Its  SeaL— 

yfhm  the  piston  valve  is  too  long,  or  the  edge 

of  the  diaphragm  body  so  reduced  that  the  pin 

Valve  is  held  on  its  seat  when  the  spring-box  is 

Screwed  down  tight,  there  will  be  nothing  to  close 

Valve  26  and  the  pump  will  continue  to  work.    To    ^ 

Ascertain  if  this  is  the  trouble,  slack  off  on  the 

fipring-box  and  if  the  governor  does  not  then  stop 

the  trouble  is  somewhere  else. 

Westinghouse   Old   Style   Governor.— {Figure 
15.)    The  old  style  governor  is  subject  to  all  ihe 
xlefects   enumerated   under   the   head  Improved 
Governor,  and  in  addition  has  another  one:  the 
l>Tiekling  of  diaphragm  19.     It  must  be  remem- 
bered, however,  that  the  old  style  governor  has 
Ho  relief  port  c,  but  instead,  the  air  that  is  left 
in  chamber  E  when  the  pin  valve  closes,  is  ex- 
pected to  leak  past  the  piston  packing  ring,  which 
is  purposely  made  to  fit  moderately  loose,  and 
thence  out  through  the  drip  pipe. 

Buckling  of  Diaphragm.— The  diaphragm  19  in 
the.  old  governor   (Figure  15)   is  not  supported 
as  in  the  new  governor,  in  consequence  of  which 
it  sometimes  gets  loose  around  the  edge  by  the 
pressure  raising  it  up  until  it  ^* buckles."     You 
^11  know  when  this  occurs  by  its  -peculiar  and 
annoying  action,— continually  stopping  the  pump 
Jit  any  pressure,  probably  one  time  stopping  it 
long  before  the  standard,  and  the  next  time  not 
^til  long  after  it  is  exceeded. 
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Cutting  Out  the  Governor.    (Westingliouse  Ornd 
New  York,)— It  tbe  governor  is  beyond  repair  on 
the  road,  regulate  tlie  i)ump  by  the  throttle  valve. 
To  do  so  put  a  blind  gasket  into  the  air  pipe 
leading  to  the  pump  governor.    Any  method  that 
will  prevent  the  air  from  reaching  the  governor 
will  *^cut  it. out." 

Slow  in  Permitting  Pump  to  WorJi.— It  is  nec- 
essary that  the  governor  should  be  sensitive  in 
letting  tlie  pump  work  again  after  it  has  stopped 
when  standard  pressure  was  attained,  but  reduced 
on  a<?count  of  leakage.  Governors  have  been 
known  to  permit  several  pounds  of  air  to  leak 
away  before  letting  the  pump  go  to  work  again.' 
The  cause  of  this  will  nearly  always  be  found  to 
be  the 

Helief  Port  C  stopped  wj),— (Figure  13.)  When 
the  relief  port  c  becomes  stopped  up  with  dirt  or 
gum,  and  the  pin  valve  m  has  raised  to  stop 
the  pump  by  the  air  forcing  the  piston  28  down, 
it  will  be  seen  tliat,  after  the  pin  valve  has  per- 
formed its  duty  in  closing  at  tlie  proper  time  ili^ 
pum])  will  not  go  to  work  for  some  little  tim^ 
afterwards  as  the  air  will  be  confined  above  the 
piston.    When.ever  tlie  pumj)  allows  the  air  pres- 
sure to  reduce   several  ]iounds  before  going  to 
work  again,  always  see  if  the  relief  port  is  opexi* 
The  improved  governor,  when  in  perfect  working 
order,  will  only  allow  •  the    pressure    to    rednc^ 
about  half  a  i)ound  before  starting  the  pump* 
With  the  old  style  governor,  if  the  packing  rin^ 
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piston  is  too  tight  the  same  trouble  wiUl 

Regulate  or  Set  the  Governor. — Some  majfl 
his  should  not  be  treated  under  the  head  o^ 
i;  but  from  an  engineers'  point  of  view  it 
;  because  when  it  is  not  set  to  stop  the 
at  the  proper  pressure  there  is  "something 
the  governor  not  right"     To  regulate  the 
or  take  oil'  the  lock  nut,  and  if  it  allows  the 
to  compress  too  much  air,  loosen  the  ad- 
f  screw;  when  it  stops  the  pump  too  sood»,J 
higiier  i^ressure  is  wanted,  tighten  the  iid'4 
•  screw.  M 

Main  Reservoir.  h 

{Westinghouse  and  New  York.)  M 

main  reservoir  although  for  one  purpose —  ' 
ige  for  air,  perforins  another  important 
3  perfection;  that  of  acting  as  a  drain  cup 
r  filterer,  freeing  the  air  of  water,  oil,  dirt 
lier  foreign  matter.  The  greatest  defect  to 
it  is  subject,  or,  more  properly  speaking, 
be  considered  a  "defect"  of  the  engineer 
eeting  to  drain  it,  is  the  accmnulatiou  of 
er:  The  Soiirce  of  the  Moisture.  — The  air 
osphere  contains  a  great  deal  of  moisture 
er  in  suspension  (while  in  its  "free  state"). 
!  more  free  air  there  is  compressed  in  a 
space,  the  more  water  or  moisture  there 
5  there.  This  is  like  squeezing  a  soaked 
'.,  as  the  particles  are  crowded  together  the 
re  is  crowded  out  and  falls  to  the  bottom  of 
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the  reservoir  in  the  visible  form  of  water, 
there  were  no  place  for  this  water  to  collect, 
would  find  its  way  throughout  the  whole  syster: 
doing  damage,  preventing  the  brakes  from  worJ 
ing  properly,  and  in  the  winter  freezing  up,  re^ 
dering  the  whole  system  out  of  service.  Coiat 
paratively  •  little  of  this  water  comes  from  tb 
leakage  past  the  piston  rod  of  the  steam  cylinde : 
Water  in  the  main  reservoir  has  probably  be^ 
the  cause  of  many  run-aways  on  grades.  It  3 
also  frequently  the  cause  of  brakes  sticking,  esp^ 
cially  on  long  trains,  as  water  takes  up  space  th^a 
should  be  occupied  by  air. 

Leakage.— This  is  about  the  only  other  troubL 
to  which  the  main  reservoir  is  subject.  Ver; 
rarely  a  leak  will  be  found  in  the  main  drua 
itself ;  but  it  must  be  remembered  the  main  reser 
voir  includes  all  the  piping  from  the  pump  to  th- 
brake  valve;  and  it  is  in  these  pipes  that  th« 
leaks  will  mostly  be  found. 

Air  Gauge. 

The  engineer  of  course  is  not  expected  to  com 
pletely  test  or  repair  the  air  gauge;  but  with  the 
aid  of  the  following  suggestions  will  be  able  tc 
make  such  tests  as  to  satisfy  himself  that  the 
gauge  is  out  of  order,  and  can  safely  report  it  so 

How  to  Test  the  Air  Gauge.— 'Place  the  brake 
handle  in  full  release  and  watch  the  gauge  while 
the  pressure  is  being  j^umped  up.  If  both  hands 
do  not  move  up  exactly  together,  the  gauge  is  ou' 
of  order;  as  in  this  position  both  main  reservoir 
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and  train-line  pressure  remain  equal.  When  mak- 
ing brake  application^  sometimes  the  gauge  hai^d 
sticks  and  does  not  register  %e  reductions.  This 
can  be  quickly  told  by  jarring  the  gauge  lightly 
^ter  the  reduction.  Report  the  .gauge  to  be 
tested.  The  most  common  defects  are:  (1)  Hand 
loose  on  pivot,  (2)  adjusting  lever  moved,  (3) 
hair  spring  broken,  (4)  ratchet  badly  worn,  (5) 
ftioving  parts  gummed  up,  (6)  hands  bent,  thus 
^terfering  with  each  other  or  rubbing  on  the  dial 
ot  glass.  Gauges  are  usually  compared  with  a 
t^t  gauge  and  if  found  defective  are  removed 
^nd  repaired: 

Engineers^  Brake  Valve  {Westmghouse). 

As  in  the  previous  article  instructions  are 
Siven  how  to  test  for  a  defective  gauge ;  the  article 
'Uoider  this  head  will  be  treated  with  the  presump- 
tion that  the  air  gauge  is  correct.  The  time  a 
"^^alve  will  give  good  service  without  repair  or 
attention  varies  so  much  with  the  kind  of  service, 
I>osition  of  the  valve  and  handling  of  it,  that  a 
limit  cannot  be  stated  nearer  than  to  say,  ^*from 
^ne  to  six  months."  The  brake  valve  on  a  switch 
^ngine  will  require  attention  much  oftener  than 
^xi  freight  or  passenger  service. 

Brake  Handle  Works  Hard.— This  is  generally 

<iue  to  one  or  two  causes.    (1)  The  rotary  may  re- 

^inire  cleaning  and  oiling.    (2)  The  nut  that  holds 

the  brake  handle  may  be  screwed  down  too  tight. 

i      In  the  latter  case  of  course  all  that  is  necessary 

I      ^s  to  loosen  up  the  nut  a  little.    If  these  do  not 
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help  (3)  the  rotary  may  have  a  heavy  bearing 
around  the  outside  edge,  which  should  be  slightiv 
reduced  with  a  mild  scraper  and  reground  to  a 
uniform  bearing. 

Bloiv  at  Train  Pipe  Exhaust.— T>  8,  F  6  or  G  6. 
Constant.  Wlien  dirt  or  gum  accumulates  around 
the  seat  of  the  train  exhaust  valve,  it  will  hold 
the  valve  from  its  seat,  causing  a  continual  blow 
from  the  train-line  exhaust.  This  acts  the  same 
as  a  leak  in  the  train-line,  being  wasteful  of  air 
all  the  time  and  when  the  brakes  are  applied  it 
will  continue  gradually  to  apply  them  harder. 
To  remove  the  dirt,  try  first  placing  the  brake 
handle  in  service  position  or  quickly  into  th6 
emergency  position.  Repeat  several  times.  If  it 
cannot  be  moved  in  this  way,  report  it  to  the 
repairman,  as  the  seat  may  possibly  be  defective. 
A  blow  from  either  of  the  above  causes  will  be 
constant,  whether  the  brake  handle  is  in  full  re- 
lease, running  position,  or  lap. 

Intermittent  or  Gradual  Blow  on  Lap  Oviy*-^ 
A  leak  anywhere  above  the  equalizing  piston  1' 
(Chambe/l))  (Mgures  20,  22  and  26,)  will  caus3 
an  intermittent  blow  at  the  train  pipe  exhaust 
when  the  valve  is  on  lap  only.    This  leak  may  ^ 
found  to  be  at  the  gasket  22-D  8  valve  or  61  ot 
F  6-32-g6,  which  can  generally  be  stopped  tight- 
ening on  the  bolts  that  hold  the  body  of  the  valv^ 
together.     If  not  the  gasket  must  be  renewed- 
Or  it  may  be  in  the  pipe  leading  from  the  chaU-'^' 
ber  J)  to  the  equalizing  reservoir,  or  in  the  equ^i*' 
izing  reservoir  itself;  another  place  that  is  oft^^ 
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irerlooked  in  inspecting  for  this  leak  is  the  pipe 
ading  to  the  train-line  hand  oi  the  air-gauge; 
3  this  pipe  is  connected  with  the  equalizing  res- 
•voir  pipe,  a  leak  at  the  gauge  or  in  the  pipe 
ill  have  the  same  effect,  as  if  in  the  ^^  little 
nun''  itself.  The  reason  this  leak  will  cause 
lis  blow  while  the  valve  is  ^  tapped"  is  that  in 
lat  position  no  air  can  get  into  the  equalizing 
(servoir  to  supply  the  leak,  thus  leaving  the 
ain-pipe  pressure  the  greatest,  enough  so,  that 
e  piston  is  raised,  allowiiig  the  train-line  to 
ow  out  of  the  train-line  exhaust  an  amount 
ual  to  the  leak  from  chamber  D.  It  must  be 
iderstood,  however,  that  on  release  or  running 
>8ition  this  particular  leak  will  not  cause  the 
ston  to  raise,  as  the  equalizing  port  g  is  open, 
OS  equalizing  the  pressure  above  and  below  the 
ston.  This  same  leak  will  also  cause  a  more 
pid  falling  of  the  black  hand  when  a  service 
•plication  is  made. 

Defective  Gauge  Pipe.— Should  either  pipe 
ading  to  the  gauge,  or  the  gauge  itself,  leak 
idly,  plug  the  gauge  pipe  so  air  can  not  escape 
id  the  brakes  will  work  all  right  again ;  except 
at  you  will  have  to  brake  without  seeing  the 
eduction  you  are  making.  If  the  chamber  D 
Figures  20,  22  and  26)  or  train-line  gauge  pi].:o 
'  broken,  it  might  be  policy  to  disconnect  the 
iain  reservoir  gauge  pipe  and  connect  it  to  the 
iiainber  D  pressure.  This  would  cause  the  red 
and  to  register  train-line  pressure,  while  ^he 
aain  reservoir  connection  should  be  plugged. 
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Equalizing  Reservoir  Out  of  Service.— When  it 
becomes  necessary  to  cut  tlie  equalizing  reservoir 
out  of  service  on  account  of  it  getting  knocke^J 
off,  or  a  serious  leak  occurring  in  it  or  in  the 
pipe  to  it,  disconnect  the  pipe  at  the  union  next 
to  the  brake  valve  and  plug  or  put  in  a  blind 
gasket;  also  plug  the  train-line  exhaust.  The 
brake  valve  cannot  be  used  in  the  service  posi- 
tion ;  the  emergency  port  must  be  used,  but  in  a 
careful  manner. 

Braking  With  Equalizing  Reservoir  Out  of 
Service.— When  the  equalizing  portion  of  the 
brake  has  been  rendered  inoperative  by  '*  cutting 
out ' '  the  equalizing  reservoir  by  plugging  up  the 
l)ipG  leading  to  it,  the  brake  valve  must  be  con- 
sidered a  three-way  cock,  and  the  engineer  must 
*^do  the  equalizing  part  of  it  himself."  This 
consists  of  ypening  and  closing  the  *Hrain-line 
exhaust,''  with  the  brake  handle  in  emergency 
position,  carefully  or  slowly,  not  permitting  the 
air  to  escai3e  too  rapidly.  If  the  valve  is  opened 
too  wide  or  too  quickly  the  quick  and  heavy  re- 
duction will  result  in  an  emergency  application 
of  the  brakes.  If  coupled  to  a  long  freight  train 
and  the  reduction  is  not  quite  heavy  enough  to 
cause  an  emergency  action,  the  forward  brakes 
would  apply  heavily  before  the  rear  ones,  and 
the  result  of  this  would  be  that  the  rear  cars  (on 
account  of  the  slack)  would  crash  into  the  for- 
ward ones,  damaging  the  freight  and  draft  rig- 
ging. Care  and  judgment  must  also  be  exercised 
in  closing  the  exhaust.    If  closed  too  quickly,  the 
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forward  brakes  will  ^'kick  oflf.'*  This  is  due  to 
the  friction  of  the  long  column  of  air  in  the  train- 
line,  which  starts  to  flow  towards  and  reduce  at 
the  brake  valve.  "When  the  train-line  exhaust  is 
opened,  the  pressure  at  the  forward  end  reduces 
faster  than  the  rear  end.  If  the  valve  is  closed 
instantly  the  flow  of  air  from  the  train-line  is 
stopped  abruptly,  while  the  air  from  the  rear  end 
will  continue  forward,  raising  the  pressure 
slightly  in  the  forward  end  of  the  train-line  and 
release  the  brakes  there.  Closing  the  valve  care- 
fnlly  would  avoid  the  surge.  It  must  be  remem- 
bered that  the  equalizing  feature  of  the  brake- 
valve  is  disabled,  and  the  brake  handle  must  be 
^ised  in  emergency  position  a  length  of  time  in 
proportionate  the  length  of  train. 

Chamber  D  Pressure  Reduces  Too  Fast  in 
Service  Application.— When  the  ^* Chamber  D'' 
(Figures  20,  22  and  26)  pressure  is  noticed  (by 
the  falling  of  the  black  hand  of  gauge  or  the 
severe  application  of  the  brakes,  when  the  brake 
handle  is  used  in  service  application)-  to  reduce 
too  rapidly,  it  is  generally  found  to  be  caused  by 
^i'ater  in  the  Equalizing  Reservoir,  or  the  Pipe 
fading  from  Chamber  D  to  it  being  Partly 
Stopped  up.  A  leak  in  the  Equalizing  Reservoir 
or  Connections  will  also  cause  a  more  rapid  fall- 
mg  of  the  train-line  gauge  hand,  but  in  this  case 
it  will  still  continue  to  fall  with  a  blow  at  the 
'rain-line  exhaust  after  the  handle  has  been  re- 
amed to  lap,  which  will  not  be  the  case  should 
he  trouble  be  due  to  water  in  the  *' little  drum.'' 
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Anything  that  will  reduce  the  size  of  the  little 
-drum  or  obstruct  the  free  flow  of  air  in  the  pipe 
leading  to  it,  will  cause  the  train-line  gauge  to 
fall  rapidly  and  a  correspondingly  heavy  reduc- 
tion in  the  train-line.  Another  cause  for  ^*  cham- 
ber D ' '  reducing  too  rapidly  is  that  of  having  the 
preliminary  exhaust  port  e  reamed  out  or 
drilled  too  large.  The  proper  size  of  this  port  is 
5/64  of  an  inch  diameter. 

^^ Chamber  D'^  Pressure  Reduces  Too  Slow  iw 
Service  Application.— This  is  mostly  due  to  the 
preliminary  exhaust  port  becoming  partly  stopped 
or  gummed  up,  thus  retarding  the  discharge  of 
the  air  from  the  equalizing  reservoir  to  the  at- 
mosi)here.  This  will  be  remedied  by  cleaning  out 
the  port. 

If  tlie  preliminary  exhaust  port  is  the  proper 
size  and  there  is  no  obstruction  in  the  port  it  will 
reduce  **  chamber  D"  pressure  from  70  to  50 
pounds  in  about  5  seconds,  during  a  continuous 
service  ai)plication. 

Leaky  Gasket  61.- {Figme  22.)  With  the 
F-6  brake  valve  in  addition  to  the  above  it  may 
be  caused  by  the  Gasket  61  leaking,  allowing 
main  reservoir  pressure  to  leak  from  the  passage 
X  to  Chamber  ]).  The  capacity  of  the  equalizing 
reservoir  is  very  small,  as  is  also  the  discharge 
port  in  Fcrvice  application.  It  will  be  clear  that 
a  small  leak  at  this  gasket  will  supply  air  to 
Chamber  1)  nearly  as  fast  as  let  out,  and  if  the 
leak  is  bad,  the  equalizing  piston  will  not  raise  to 
reduce  the  train-line  pressure,  in  which  event  the 
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rakes  cannot  be  applied  at  all  in  service  posi- 
ion.  To  Test:  If  there  is  a  leak  at  this  gasket 
t  can  readily  be  detected  by  the  black  gauge  hand 
loving  upwards  toward  the  red  one  after  the 
alve  has  been  lapped;  or  reduce  chamber  D 
pressure  to  zero,  if  the  blow  continues  through 
he  preliminary  exhaust,  it  is  a  fair  indication 
f  the  leak  described. 

Leaky  Equalizing  Piston.^The  packing  ring 
f  the  equalizing  piston  is  supposed  to  leak  some 
0  that  with  the  handle  on  lap,  the  *  *  Chamber  D ' ' 
ressure  can  slowly  equalize  with  the  train-line 
Tessure.  But  sometimes  it  becomes  worn  so  as 
0  leak  too  much,  in  which  case  it  will  manifest 
tself  in  either  of  two  ways:  (1)  By  causing  the 
low  application  of  the  brakes  in  service  position 
n  account  of  the  train-line  pressure  leaking  up 
ito  chamber  D  nearly  as  fast  as  it  is  let  out. 
2)  By  recharging  the  ^'chamber  D"  while  the 
fain-line  pressure  is  reducing  on  long  trains, 
fter  the  handle  is  placed  on  lap.  To  Test:  (1) 
Villi  full  pressure  place  the  handle  on  ^*lap." 
lave  some  one  open  the  train-line  angle  cock, 
bs  reducing  all  of  the  train-line  pressure;  the 
-aky  piston  ring  will  now  allow  *^  chamber  D" 
ressure  to  flow  into  the  train- line;  the  gauge 
'ill  indicate  the  amount  of  the  leak.  (2)  Care- 
ally  watch  the  gauge  when  an  application  on  a 
mg  train  has  been  made,  and  the  handle  placed 
on  lap";  if  the  ring  leaks  the  black  hand  will 
lii^e  till  the  train-line  exhaust  completes  its  re- 
iction.      This   latter   test,  however,   includes   a 
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test  of  gasket  61  or  32  (Figures  22  and  26).  When  ; 
tli6  piston  raises  it  makes  a  seat  on  the  gasket, 
thus  helping  the  ring  to  make  a  joint.  Owing  to 
the  help  of  the  gasket,  a  leaky  piston  ring  will 
develop  more  leakage  on  the  first  test  than  the 
second  one. 

Leaky  Rotary  Valve  or  Seats.— ThesQ  usually 
allow  main  reservoir  air  to  get  into  the  train- 
pi])e  when  it  should  not.    It  causes  a  release  of 
brakes  **on  lap"  and  a  loss  of  excess  pressure  on 
^'Running  Position."     1st  Test:     To  test  for  a 
leaky  rotary  valve,  start  the  pump  working  with 
the  brake  handle  in  lap  position.    If  the  black  or 
train-line  hand  of  the  gauge  raises  or  if  there  is 
a  blow  at  the  train-pipe  or  emergency  exhaust, 
the   rotary  valve   leaks.     Since  with  the  brake 
handle  in  lap  all  the  ports  being  blanked  air 
could  not  get  further  than  the  rotary  if  it  were 
tight.    2nd  Te^t.-Most  Practical:    To  make  the 
test  while  on  tlie  road  or  at  the  terminal  and 
where  the  brake  system  is  charged  with  air ;  close 
the  angle  cock  back  of  engine  so  as  to  have  a 
short  train-line.     Make  a  service  application  ot 
about  10  or  15  pounds  then  lap  the  valve  and  '^ 
the  train-line  hand  slowly  raises  and  driver  ot 
tender  brake  release  through  the  triple,  the  tO' 
tary  needs  repairs.    A  leaky  body  gasket  61  F  ® 
valve  or  32  G  6  valve  will  do  the  same  thiniS- 
Main  reservoir  pressure  passing  into  '^Chamb^^ 
D"  thence  through  piston  ring  to  train-line  r^ 
leasing  the  brake.     Where  the  rotary  leaks,     ^ 
usuallv  causes  a  blow  at  the  train-line  exhau-^ 
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srhere  the  gasket  leaks  the  blow  does  not  occur 
IS  Chamber  D  has  the  greatest  pressure. 

Defective  Brake  Handle  Spring. --Thia  is  a 
)ortion  of  the  engineers'  valve  to  which  no  little 
mportance  is  attached.  Sometimes  the  spring 
)ecomes  so  weak  that  the  engineer  is  not  aware 
)f  where  the  handle  is  except  by  looking  and,  at 
light,  feeling  with  the  fingers.  In  addition  to 
his  it  often  becomes  bent  out  of  place  by  being 
iolently  pushed  against  the  full  release  or  full 
mergency  stops.  Then  sometimes  the  bolt  (that 
lolds  the  spring  to  the  brake  handle)  works 
oose.  This  bolt  should  always  be  tight  and  the 
pring  or  latch  *^rub  the  notches''  heavy  enough 
or  you  to  know  the  position  in  which  the  valve 
8  without  looking  or  especially  feeling. 

D.  8  Brake  Valve.— 'With  this  valve  it  must  be 
emembered  the  pump  is  operated  by  the  train- 
ine  pressure,  and  whenever  that  pressure  is  re- 
uced,  no  matter  from  what  cause,  the  pump  will 
tart  to  work.  With  the  valve  on  lap  any  reduc- 
ion  in  the  train-line  pressure  will  allow  the 
>uinp  to  continue  working  until  boiler  pressure 
s  obtained  in  the  main  reservoir.  On  this  ac- 
count if  the  brakes  are  required  to  be  left  applied 
'Or  any  length  of  time  while  the  engine  or  train 
^8  standing  the  pump  throttle  should  be  partly 
closed. 

Brake  Valve  Failing  to  Maintain  Excess  Pres- 
sure.— This  defect  is  caused  either  by  a  leaky 
rotary  valve  or  by  dirt  or  gum  on  the  seat  of  the 
excess  pressure  valve  21. 
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Excess  With  a  Long  Train  hut  None  wUh  fl 
iSViorf.— With  some  brake  valves  it  will  be  founc 
iini)ossible  to  get  any  excess  with  a  lone  engine 
or  when  coupled  to  a  very  short  train;  but  wliei 
coupled  to  a  long  train,  no  trouble  will  be  exp^ 
rienced.  This  latter  action  has  often  puzzled  J 
great  many.  This  action  will  occur  when  t]ier< 
is  but  a  small  leak  under  the  rotary  valve  or  pasi 
tlie  excess-pressure  valve,  and  is  accounted  for  ii 
this  way:  With  the  lone  engine  or  but  a  fe^ 
cars,  the  leakage  from  the  train-line  is  usuallj 
small ;  if  the  leakage  from  the  main  reservou 
under  the  rotary  valve  or  excess-pressure  valv( 
is  greater  than  the  lec^ks  in  the  train-line,  th( 
consec  uence  will  be,  in  a  short  time,  to  raise  th( 
]Dressure  there  equal  to  that  of  the  main  reservoir 
But  when  coupled  to  a  long  train,  there  are  gen 
erally  more  leaks,  which  usually  being  more  thai 
the  valves  leak  in,  the  pressure  there  will  not  bt 
raised  and  exces  -pressure  is  maintained. 

Leaky  Excess-Pressure  Valve.— li  after  beiBj 
unable  to  obtain  excess-pressure,  you  have  teste* 
for  a  lealn^  rotary  valve  and  found  that  tight,  i 
can  reasonably  be  expected  that  the  exeess-pres 
sure  valve  has  accumulated  gum  or  dirt  on  it 
seat,  which  comes  fron  using  a  poor  kind  of  oi 
or  too  much  in  the  air  cylinder  of  the  pump. 

To  Take  Out  the  Excess-Pressure  Valve  < 
Spring,— If  there  is  no  pressure  in  the  bral 
system  it  is  removed  by  simply  screwing  out  tl 
cap  nut  19.  But  if  the  system  is  charged  wi 
air  we  must  i)roceed  a  little  differently,  in  whi^ 
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se,  close  the  cut-out  cock  in  the  train-pipe  be* 
ath  the  brake  valve  and  place  the  brdlke  handle 
service  position;  as  soon  as  all  the  air  is  dis- 
arged  from  the  equalizing  reservoir  screw  off 
3  cap  19  (Figure  20)  and  remove  the  spring 
d  valve,  clean  or  repair,  but  before  returning 
move  the  brake  handle  to  running  positioa 
s^eral  times  for  an  instiant  in  order  to  blow  out 
y  loose  dirt  or  scale  that  might  be  in  the  valve. 
The  object  in  closing  the  cut-out  cock  is  to 
ep  all  pressure  in  the  train-line  and  auxiliaries, 
)m  the  brake  valve;  placing  the  handle  of  the 
ake  valve  in  service  prevents  main  reservoir 
assure  from  coming  further  than  the  top  of  the 
Ive.  Placing  the  valve  on  lap  would  also  ao- 
Qiplish  the  same  result,  as  far  as  the  main 
3ervoir  pressure  was  concerned,  but  we  woild 
11  have  the  70  pounds'  pressure  in  the  equal- 
ng  reservoir  to  contend  with ;  placing  the  valve 
service  position  lets  this  escape.  Don't  fail  to 
am  open  cut-out  cock. 

Too  Much  or  Too  Little  Excess  Pressure.^ 
ith  the  brake  valve  (D-8)  when  air  is  being 
imped  up  with  the  brake  handle  in  running 
•sition,  the  red  or  main  reservoir  gauge  hand 
ould  start  to  move  first,  and  raise  about  20 
mnds  before  the  black  or  train-line  hand  starts ; 
id  remain  20  pounds  apart.  If  the  excess  shows 
ss  than  20  pounds  it  is  evident  the  spring  is  too 
lort,  or  rather  too  weak,  allowing  the  valve  to 
pen  too  soon.  In  this  case  the  spring  should  be 
iken  out,  and  pulled  apart  and  '*  stretched, "  so 
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brake  valve,  and  when  it  is  returned  to  running 
position  the  valve  is  practically  *  tapped"  as  th^ 
excess  pressure  valve  will  remain  on  its  seat  until 
the  pump  has  raised  main  reservoir  pressure  20 
pounds  in  excess  of  that  in  the  train-line.    B"tit 
before  the  pump  can  accomplish  this  the  leaks  i^ 
the  train-line  will  cause  the  brakes  to  '^  creep  oa-^'' 
The  engineer  now  brings  the  brake  handle  agaU 
to  full  release  and  the  few  pounds  of  excess  tl^® 
pump  has  accumulated  is  thrown  into  the  traixi- 
line,  and  although  this  may  ^^pick  off"  the  stu^^k 
brakes,   the   same   trouble   is   again   experienced 
when  the  brake  handle  is  returned  to  rumiitxg 
position  as  the  valve  is  falsely  lapped  and  tt>.e 
brakes   again   creep   on.     When  releasing  don  ^t 
loose  the  20  pounds  excess,  thus  keeping  the  e:^- 
cess  valve  open  to  supply  the  train-line.    (2)  Axi- 
other  fault  of  the  excess  pressure  valve  is,  tla^ 
pumj)  governor  being  connected  to  the  train-lin^ 
allows  the  pump  to  work  until  the  boiler  pressure 
is  obtained,  if  the  brake  valve  is  left  '* lapped'' 
too    long.      These    result   in   the    train-line   and 
auxiliaries  possibly  being  overcharged,  the  gov- 
ernor diaphragm  is  often  ruined    by    the    high 
l)ressure,  and  a  burst  hose  frequently  occurs.    So 
do  not  leave  tlie  brake  applied  or  the  valve  on 
Lap  very  long  without  nearly  closing  the  pump 
throttle. 

F-6  Bralxe  Valve.— The  material  difference  be- 
tween this  brake  valve  and  the  D-8  is  very  little 
exee]it  the  substitution  of  the  feed  valve  in  place 
of  the  excess  pressure  valve.    With  the  valve  the 


constitutes  a  part  of  the  new  valve. 
ulating  the  Pressure  with  the  F-6  Brake 
.—If  the  red  or  main  reservoir  gauge  hand 
too  high  or  too  low  pressure,  it  is  the  fault 
I  pump  governor.'  (See  Article,  To  Regu- 
r  Set  the  Governor.)  If  the  black  or  train- 
auge  hand  shows  too  high  or  too  low  pres- 
the  feed  valve  needs  regulating.  (See  fol- 
J  article.) 

Regulate  Feed  Valve  Attachment. —If  it 
the  black  hand  or  shuts  off  the  train-line 
ire  before  it  reaches  70  pounds,  take  off  th'e 
ut  71  (Figure  22-A)  on  the  bottom  of  the 
ralve,  and  screw  up  the  regulating  nut  70 
the  train- line  pressure  stands  at  70  pounds 
)  standard.  If  it  allows  too  high  a  pres- 
n  the  train-line,  slack  off  or  screvv  down 
It  70. 

?/2  Feefi  Valve  Fails  to  Maintain  Train- 
Pressure..— With  the  brake  handle  in  run- 
josition,  when  the  black  hand  or  train-line 
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brake  valve,  and  when  it  is  returned  to  ranniiB^ 
position  the  valve  is  practically  * 'lapped''  as  tlra 
excess  pressure  valve  will  remain  on  its  seat  unt 
the  pump  has  raised  main  reservoir  pressure 
pounds  in  excess  of  that  in  the  train-line.  B 
before  the  pump  can  accomplish  this  the  leaks  i 
the  train-line  will  cause  the  brakes  to  '*  creep  on. 
The  engineer  now  brings  the  brake  handle  agai 
to  full  release  and  the  few  pounds  of  excess  t 
pump  has  accumulated  is  thrown  into  the  trair:::^ 
line,  and  although  this  may  ''pick  off"  the  stuc^-^ 
brakes,  the  same  trouble  is  again  experience 
when  the  brake  handle  is  returned  to  runnin 
position  as  tlie  valve  is  falsely  lapped  and  the 
brakes  again  creep  on.  When  releasing  don'f 
loose  the  20  pounds  excess,  thus  keeping  the  ex- 
cess valve  open  to  supply  the  train-line.  (2)  An- 
other fault  of  the  excess  pressure  valve  is,  the 
pump  governor  being  connected  to  the  train-line 
allows  the  pump  to  work  until  the  boiler  pressure 
is  obtained,  if  the  brake  valve  is  left  ''lapped" 
too  long.  These  result  in  the  train-line  and 
auxiliaries  possibly  being  overcharged,  the  gov- 
ernor diajAragm  is  often  ruined  by  the  high 
pressure,  and  a  burst  hose  frequently  occurs.  So 
do  not  leave  the  brake  applied  or  the  valve  on 
Lap  very  long  without  nearly  closing  the  pump 
throttle. 

F-6  Bralxe  Valve.— The  material  difference  be- 
tween this  brake  valve  and  the  D-8  is  very  little 
except  the  substitution  of  the  feed  valve  in  place 
of  the  excess  pressure  valve.    With  the  valve  the 
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tian  to  oil  and  clean  it  occasionally.  To  clean 
the  feed-valve  while  the  system  is  charged  with 
air,  proceed  as  with  the  other  forms  of  the  West- 
inghouse  brake  valve. 

Engineers^  Brake  Valve   {New  York). 

The  governor  with  the  New  York  Brake  Valve 
is  operated  by  the  train-line  pressure  and  when- 
ever that  pressure  is  reduced,  no  matter  from 
what  cause,  the  pump  will  start  to  work. 

Governor  .—The  range  of  variation  of  the  time 
a  valve  will  give  good  service  without  repair  or 
attention  is  about  the  same  as  the  Westinghouse 
valve.  The  New  York  valve,  however,  requires  a 
little  more  frequent  oiling,  this  being  done  by  re- 
moving the  oil  plugs  (96)  (Figure  34)  in  the  top 
of  the  valve  casing  and  about  three  drops  of  good 
oil  poured  into  each  hole,  the  brake  handle  being 
nioved  to  the  opposite  extreme  position  while  the 
oil  is  being  dropped  in,  so  that  it  can  reach  the 
valve  seat. . 

Brake  Valve  Works  Hard.—This  is  mostly  the 
result  of  the  brake  valve  gumming  on  account  of 
a  poor  oil  or  too  much  being  used  in  the  air  end 
of  the  pump;  tliis  occurs,  however,  more  fre- 
quently with  a  pump  that  is  allowed  to  run  hot. 
rhis  difficulty  can  be  overcome  while  on  the  road 
iy  draining  all  the  air  from  the  equipment  and 
)iJing  through  the  plugs.  Lubricate  the  handle 
$haft  120  through  the  hole  h  (Figure  33).  The 
alve  that  requires  frequent  oiling  in  order  to 
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70  pounds  of  train-line  pressure  to   perj 
but  when  coupled  to  a  long  and  leaky  t 
stops  the  train-line  pressure  at  between 
70  pounds.     This  is  due  to  the  gradual 
action  of  the  feed- valve  which  starts  to  cL 
Stricting  the  free  flow  of  air  through  it  wl 
pressure  reaches  about  45  pounds,  and  co: 
to  close  gradually  until  70  pounds'  pres 
reached,  when  it  will  close  entirely.  Thus 
say,  for  example,  when  65  pounds'  presi 
obtained  in  the  train-line,  the   supply  v, 
1/64  inch  from  its  seat,  and  the  amount 
capable  of  getting  through  this  opening 
suflBcient  to  compensate  for  the  leakage 
always  encountered  with  a  long  train,  it 
very  evident  that  the  train-line  pressure  'v 
rise  much  above  65  pounds.     "When  the 
occurs  the  only  way  to  remedy  it  is  to 
the  regulating  nut.     This  will  allow  70  i 
pressure  to  be  obtained  while  coupled  to  tl 
train,  but  as   soon  as   a  part  or  the  w 
** dropped"  the  train-line  pressure  will 
about  75  pounds  and  must  be  lowered  by  s 
ing  the   regulating  nut  again.     This   tro 
overcome  by  the  latest  form  of  brake  valve 
as  the 

G-6  Slide-Valre  Feed-Valve.— The  low( 
tion  of  the  valve  is  in  construction  and  pi 
almost  identically  the  same  as  the  feed-v 
the  F-6  brake  valve  and  is  subject  to  the  ; 
portion  of  its  defects.  The  slide-valve,  oi 
l)ortion  of  it,  requires  very  little  attentio] 
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ttan  to  oil  and  clean  it  occasionally.  To  clean 
tlie  feed-valve  while  the  system  is  charged  with 
air,  proceed  as  with  the  other  forms  of  the  West- 
inghouse  brake  valve. 

Engineers'  Brake   Valve    {New  York). 

The  governor  with  the  New  York  Brake  Valve 
is  operated  by  the  train-line  pressure  and  when- 
ever that  pressure  is  reduced,  no  matter  from 
'What  cause,  the  pump  will  start  to  work. 

Governor.— The  range  of  variation  of  the  time 
a  valve  will  give  good  service  without  repair  or 
attention  is  about  the  same  as  the  Westinghouse 
valve.  The  New  York  valve,  however,  requires  a 
little  more  frequent  oiling,  this  being  done  by  re- 
moving the  oil  plugs  (96)  (Figure  34)  in  the  top 
of  the  valve  casing  and  about  three  drops  of  good 
oil  poured  into  each  hole,  the  brake  handle  being 
liioved  to  the  opposite  extreme  position  while  the 
oil  is  being  dropped  in,  so  that  it  can  reach  the 
valve  seat. 

i      Brake  Valve  Works  Hard,— This  is  mostly  the 
result  of  the  brake  valve  gumming  on  account  of 
a  poor  oil  or  too  much  being  used  in  the  air  end 
of  the   pump;   this    occurs,   however,   more    fre- 
quently with  a  pump  that  is  allowed  to  run  hot. 
This  difficultv  can  be  overcome  while  on  the  road 
by  draining  all  the  air  from  the  e<iuipraent  and 

oiling  througli  the  plugs.     Lubricate  the  handle 
.^Jiaft  120  through  the  hole  h  (Figure  33).     The 

valve  that  requires  frequent  oiling  in  order  to 
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make  it  work  satisfactorily  should  be  taken  apai 
and  thoroughly  cleaned  at  the  first  opportunity. 

To  Clean  the  Valve.— l^emoye  the  parts;  fo: 
eign  matter  and  gum  should  be  displaced  t 
using  a  piece  of  waste  saturated  with  kerosen 
Do  not  use  anything  hard  to  clean  the  valve  sef 
on  account  of  liability  of  scratching  it,  .and  tlii 
causiiig  a  leak. 

Brake  Valve  Failing  to  Automatically  Lap.- 
The  duty  of  the  supplementary  reservoir  air 
to  automatically  lap  the  valve  when  makii 
service  applications.  If  the  valve  dOes  not  c^ 
off  properly  in  service  application,  look  for  lea 
age  from  the  supplementary  pressure  to  the  2 
mosphere  through  the  head  gasket  167  (Figu 
34),  the  piping  to  the  supplementary  reserve 
or  the  reservoir  itself;  the  cause  of  this  acti 
may  also  be  traced  to  a  leaky  packing  leather  1 
or  the  ball  check  valve  184,  the  supplementary  i 
passing  over  into  the  train-pipe  instead  of  mc 
ing  the  piston  104  to  close  valve  110,  thus  € 
tirely  or  partly  destroying  the  automatic  featt: 
and  making  it  necessary  for  the  engineer  to  1 
the  valve  with  the  brake  handle,  otherwise 
would  continue  to  discharge  from  the  train-pi 
pressure  and  the  brakes  apply  in  full. 

Braking  with  Supplementary  Reservoir  Out 
Servi'e.—li  the  supplementary  reservoir  or  pi 
leading  to  it  springs  a  leak,  disconnect  the  pipe 
the  brake  valve  union  and  plug  the  connection 
put  in  a  blind  gasket.  T^se  the  brake  valve  as  1 
foro  for  service  applications,  but  place  the  val 
on  lap  between  reductions.     It  is  not  necessa 
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to  use  the  emergency  position  for  service  braking 
under  the  above  condition. 

brake  Valve  Failing  to  Maintain  Excess  Pres- 
sure.—This  trouble  is  caused  by  either  (1)  A 
leaky  main  slide-valve  or  (2)  by  dirt  or  gum  on 
seat  of  excess  pressure  valve  97  (Figure  39). 

Exicss  with  a  Long  Train  but  None  with  a 
*%ort.— See  same  subject  for  Westinghouse 
Valve. 

Leaky  Main  Slide-Valve.— To  Test:  Use  same 
inetliod  as  explained  in  the  subject  Leaky  Rotary 
for  the  Westinghouse  Valve. 

Leaky  Excess  Pressure  Valve.— ^^ To  Test,'' 
^To  take  out  the  excess  pressure  valve  or 
spring/'  ''Too  much  or  too  little  excess  pressure'* 
and  ^^When  Train-Line  pressure  ' fluctuates.'  '^ 
See  same  subject  as  explained  for  the  D-8  West- 
inghouse brake  valve. 

Train  Pipe. 

The  train-pipe  includes  all  the  piping  and  hose 
^sed  to  convey  air  from  the  engineers '  brake  valve 
to  the  triples ;  including  the  pipes  leading  to  the 
conductor's  valve.  The  two  principal  troubles  to 
^liich  it  is  subject  are  Leakage  and  Stoppage. 

iea^a^e.— Train-line  leakage  can  best  be  de- 
tected, both  if  it  exists  and  to  what  extent,  by 
taking  a  slight  reduction  or  application  of  the 
l^rakes  and  then  noting  the  rapidity  of  the  fall  of 
fte  train-line  gauge  hand.  The  places  at  which 
^^'dks  are  most  likely  to  occur  are:  Hose  coup- 
lings, in  the  hose  itself,  pipe  unions,  at  the  con- 
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make  it  work  satisfactorily  should  be  taken  apa 
and  thoroughly  cleaned  at  the  first  opportunity. 

To  Clean  the  Valve.— RemoYe  the  parts;  fo 
eign  matter  and  gum  should  be  displaced  I 
using  a  piece  of  waste  saturated  with  kerosen 
Do  not  use  anything  hard  to  clean  the  valve  se 
on  account  of  liability  of  scratching  it,  .and  thi 
causing  a  leak. 

Brake  Valve  Failing  to  Automatically  Lap. 
The  duty  of  the  supplementary  reservoir  air 
to  automatically    lap    the    valve    when    makii 
service  aijplications.     If  the  valve  dOes  not  c- 
off  properly  in  service  application,  look  for  lea 
age  from  the  supplementary  pressure  to  the  e 
mosphere  through  the  head  gasket  167   (Fign 
34),  the  piping  to  the  supplementary  reserve 
or  the  reservoir  itself;  the  cause  of  this  acti- 
may  also  be  traced  to  a  leaky  packing  leather  1 
or  the  ball  check  valve  184,  the  supplementary  e 
passing  over  into  the  train-pipe  instead  of  mc 
ing  the  piston  104  to  close  valve  110,  thus  e 
tirely  or  partly  destroying  the  automatic  featu 
and  making  it  necessary  for  the  engineer  to  1- 
the  valve  with  the  brake    handle,    otherwise 
would  continue  to  discharge  from  the  train-pi 
pressure  and  the  brakes  apply  in  full. 

Braking  with  Supplementary  Reservoir  Out  < 
Servi-e,—\i  the  supplementary  reservoir  or  pi] 
leading  to  it  springs  a  leak,  disconnect  the  pipe  i 
the  brake  valve  union  and  plug  the  connection  ( 
put  in  a  blind  gasket.  T^se  the  brake  valve  as  b 
fore  for  service  applications,  but  place  the  val^ 
on  la])  between  reductions.     It  is  not  necessai 


t  to  use  the  cuicigciH./  posiUou  for  sm-vice  brakiug 
nniler  the  above  conditiou. 
hrake  Valve  Failing  to  Maintain  Excess  Pres- 
l  «Hre,— This  trouble  is  caused  by  either   (1)   A 
J  leaky  main  slide-valve  or  (2)  by  dirt  or  gum  on 
I  Seat  of  excess  pressure  valve  97  (Figure  39). 
Ex. ess  with  a  Long  Train  but  None   with  a 
^hort.—See     same     subject     for     Westinghouse 
"Vaive. 

Leaky  Main  Slide-Valve.— To  Test:  Use  same 
Hiethod  as  explained  in  the  subject  Leaky  Rotary 
for  the  Westinghouse  Valve. 

Leaky  Excess  Pressure  Valve.— "To  Test," 
'  *To  take  out  the  excess  pressure  valve  or 
spring,"  "Too  much  or  too  little  excess  pressure" 
and  "When  Train-Line  pressure  'fluctuates.'  " 
[  See  same  subject  as  explained  for  the  D-8  West- 
inghouse brake  valve. 

Train  Pipe. 

The  train-pipe  includes  all  the  piping  and  hose 
Used  to  convey  air  from  the  engineers '  brake  valve 
to  the  triples ;  including  the  pipes  leading  to  the 
Conductor's  valve.    The  two  principal  troubles  to 

which  it  is  subject  are  Leakage  and  Stoppage. 
'eafcd^e.— Train-line  leakage  can  best  be  de- 
j  tected,  both  if  it  exists  and  to  what  extent,  by 
[  ttiaking  a  slight  reduction  or  application  of  the 
"les  and  then  noting  the  rapidity  of  the  fall  of 
I  tJie  train-line  gauge  hand.  The  places  at  which 
f  kaks  are  most  likely  to  occur  are :  Hose  coup- 
f  lings,  in  the  hose  itself,  pipe  unions,  at  the  con- 
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ductor's  valves,  at  the  T  where  the  conductor '5 
valve   pipe   is   connected    with    the    train-lines. 
( These  are  often  caused  to  leak  when  the  hose  are 
allowed  to  be  pulled  apart  by  the  cars,  instead  of 
being  uncoupled  by  hand.)  A  leak  in  the  auxiliary 
or  its  pipe  connection  or  a  bleed  cock  open  or  a 
blow  from  the  triple  exhaust  will  also  show  as  a 
leak  in  the  train-line,  but  will  be  treated  under 
their  respective  heads:    Auxiliary  Reservoir  and 
Triple  Valves. 

Leaky    Hose    Coupling,— The    most    frequent 
places  of  leakage  are  the  hose  couplings;  gen- 
erally caused  by  a  defective  rubber  packing  ring; 
oftentimes    the    rubber   becomes    pushed   out  of 
place  or  doubled  over,  and  if  straightened  out  and 
coupled  over  again  it  will  not  leak.    Never  strike 
the  lugs  of  the  coupling  so  as  to  make  them  go 
closer  together,  as  the  first  time  it  is  attempted  to 
couple  it  to  a  car  with  the  rubbers  in  proper  con- 
dition, it  will  be  too  tight  and  cannot  be  united; 
also  if  the  hose  was  not  uncou^iled  by  hand  when 
the  cars  were  i)arted,  one  of  the  hose  would  very 
likely  be  off.     If  the  leak  cannot  be  stopped  by 
straightening  out  tlie  packing  rings  drive  a  nail, 
a  sjJinter  of  wood  or  anything  between  the  coui> 
ling  lugs  to  make  a  temporary  roi)air. 

Sff)])p(ff/e. —J^nder  this  head  is  meant  any  ob- 
Ki auction  that  will  ]n'event  the  free  flow  of  air 
tlirough  the  inves.  The  chief  causes  of  *'stop- 
])age"  nre,  (1)  TTo^-o  cock  closed.  (2)  Pipe  frozen. 
(:])  Drain  cui)s  filled  with  dirt,  or  (4)  Portion  of' 
inside  of  hose  or  lining  l)ecoming  loose  and  cur)- 
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ing  up  into  a  ball.  A  hose  cock  might  work  shut 
while  running  over  the  road,  from  striking 
against  overhanging  load  or  the  flopping  of  a 
loose  pipe.  Occasionally,  but  veiy  seldom;  a 
drain  cup  in  the  train-line  will  freeze  up,  but  gen- 
erally the  "freeze  up"  has  occurred  oefore  the 
hose  was  coupled  up  when  it  should  have  been 
drained  or  blown  out.  Drain  cups  have  been 
found  where  the  cylindrical  screen  has  collapsed 
and  with  an  accumulation  of  dirt  has  completely 
blocked  the  train-pipe.  Air  would  leak  through 
it  just  fast  enough  to  charge  up  the  auxiliaries  in 
the  rear  of  it  after  a  long  while,  but  air  would 
fiot  pass  either  way  fast  enough  to  allow  the 
brakes  to  act.  Stoppage  can  always  be  detected 
by  the  brakes  working  satisfactorily  up  to  a  cer- 
tam  car  in  the  train,  and  beyond  that  car  a  com- 
plete refusal  of  the  brakes  to  act,  or  they  will  be 
very  slow  to  apply  or  release.  These  conditions 
of  course  will  also  cause  the  auxiliaries  to  charge 
very  slowly.  (In  this  connection  see  also  what 
has  been  said  on  ''Triples  Charge  Auxiliaries 
Too  Slow/') 

The  Triple  Valve  {Westinghouse  and  Neiu  York). 

About  tlie  first  thing  to  learn  (in  the  .^* doctor 
line'')  about  triples,  is  that  when  they  fail  to 
act,  it  is  seldom  their  fault.  At  least  four  cases 
out  of  five,  when  the  brake  fails  to  apply  or  re- 
lease, the  cause  is  not  in  tlie  triple.  But  as  it  is 
the  working  of  the  triple  that  causes  the  brakes 
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to  act,  and  it  being  the  action  of  the  brakes  tl 
is  desired,  and  to  which  all  other  parts  are  alli< 
it  is  naturally  the  index  whicli  shows  -by  its  i 
acting,  that  there  is  a  defect  somewhere ;  howe\ 
it  may  be  very  remote  from  the  triple  itself,  l 
being  visibly  the  part  not  acting  it  is  natura 
blamed. 

Care  of  the  Tn^^^e.— Triple  valves  should  i 
be  allowed  in  service  over  six  months  withe 
being  thoroughly  inspected  and. cleaned  and  i 
date  of  cleaning  recorded  on  the  auxiliary  res 
voir.  Kerosene  is  the  best  article  to  use.  Af' 
cleaning,  the  triple  piston  packing  ring,  the  bu.i 
ing  in  which  it  works,  and  the  slide-valve  are  1 
only  parts  that  require  oiling,  and  these  vc 
sparingly.  The  emergency  portions  of  the  val 
should  not  be  oiled  at  all,  as  their  constructi 
does  not  require  any;  the  oil  will  only  gum  a 
collect  dust  and  dirt.  The  piston  packing  riJ 
should  be  cleaned  by  working  kerosene  through 
without  removing  it  from  the  piston  (as  by  f 
doing  it  is  liable  to  be  sprung  out  of  true).  Whe 
triples  are  being  cleaned  the  strainer  in  the  tripi 
and  in  the  train-pipe  T,  where  the  branch  pif 
couples  on,  should  not  be  overlooked,  but  alwa) 
thoroughly  cleaned  also. 

Required  Time  to  Charge  Auxiliaries.-— A\r 
fed  into  the  auxiliaries  through  the  feed  groo^ 
past  the  triple  piston.  The  opening  being  of  su< 
a  size  when  in  perfect  condition  that  the  auxiliai 
will  charge  from  nothing  to  70  pounds  in  abo 
70  seconds,  provided  the  train-line  pressure  is  • 
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I  70  pounds.  No  matter  how  many  auxiliaries 
there  are  to  be  charged  at  once,  they  will  all 
cliarge  in  about  that  time,  provided  the  piunp  can 
Iteep  the  train-line  pressure  at  7LI  pounds;  but 
this  is  impossible  with  more  than  a  few  cars.  On 
■aceoont  of  the  average  condition  of  triple  valves 
ordinarily  a  little  longer,  say  1/2  a  pound  per 
second,  should  be  allowed  for  an  auxiliary  reser- 
voir to  charge. 

Triples  Charge  Auxiliaries  Too  Slow.— In 
continuation  of  what  has  been  said  above,  any 
conditions  that  will  affect  the  size  of  the  feed 
grooves  will  of  course  correspondingly  affect  the 
length  of  time  it  will  require  to  charge  the  auxil- 
iaries. When  the  feed  groove  becomes  partly 
elosed  on  account  of  dirt  and  gum,  it  will  require 
a  much  longer  time.  But  it  is  not  always  the  feed 
groove  alone  that  will  cause  an  auxiliary  to 
fharge  slowly,  as  any  of  the  conditions  explained 
Under  the  heading  "Stoppage"  or  existing  in  a 
less  serious  nature,  will  affect  the  time  required 
to  ebarge  them.  These  latter  conditions  are 
largely  due  to  the  "what  do  I  eare"  treatment 
rec'eived  from  indifferent  trainmen.  There  are 
dammy  couplings  to  hang  up  air  hose  when  they 
are  uncoupled,  to  prevent  tearing  off  or  dam- 
aging the  coupling  and  filling  with  dirt  and  cin- 
ders. Before  coupling  hose  together,  trainmen 
shonid  blow  them  out  and  see  that  no  dirt  or  cin- 
ders have  lodged  in  the  coupling. 

Engine  and  Tender  Triple, — The  plain  triple 
shown    on    Figure    45,    is    now    scarcely    ever 
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to  act,  and  it  being  the  action  of  the  brakes  th. 
is  desired,  and  to  which  all  other  parts  are  allie 
it  is  naturally  the  index  whicli  shows  'by  its  n 
acting,  that  there  is  a  defect  somewhere ;  howe\r 
it  may  be  very  remote  from  the  triple  itself,  b 
being  visibly  the  part  not  acting  it  is  natural 
blamed. 

Care  of  the  Tn^^^e.— Triple  valves  should  n 
be  allowed  in  service  over  six  months  witho 
being  thoroughly  inspected  and. cleaned  and  t 
date  of  cleaning  recorded  on  the  auxiliary  res€ 
voir.  Kerosene  is  the  best  article  to  use.  Aft< 
cleaning,  the  triple  piston  packing  i^ing,  the  bus] 
ing  in  which  it  works,  and  the  slide-valve  are  th 
only  parts  that  require  oiling,  and  these  ver 
sparingly.  The  emergency  portions  of  the  valv( 
should  not  be  oiled  at  all,  as  their  coiistruction 
does  not  require  any ;  the  oil  will  only  gum  and 
collect  dust  and  dirt.  The  piston  packing  ring 
should  be  cleaned  by  working  kerosene  through  it 
without  removing  it  from  the  piston  (as  by  so 
doing  it  is  liable  to  be  sprung  out  of  true).  When 
triples  are  being  cleaned  the  strainer  in  the  triple 
and  in  the  train-pipe  T,  where  the  branch  pipe 
couples  on,  should  not  be  overlooked,  but  always 
thoroughly  cleaned  also. 

Required  Time  to  Charge  Auxiliaries.— A\t  is 
fed  into  the  auxiliaries  through  the  feed  groove 
past  the  tri})le  piston.  The  opening  being  of  suet 
a  size  when  in  perfect  condition  that  the  auxiliarj 
will  charge  from  nothing  to  70  pounds  in  abon 
70  seconds,  provided  the  train-line  pressure  is  o: 
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70  pounds.  No  matter  how  many  auxiliaries 
there  are  to  be  charged  at  once,  they  will  all 
charge  in  about  that  time,  provided  the  pump  can 
Iffiep  the  train-line  pressure  at  70  pounds;  hut 
this  is  impossible  with  more  than  a  few  ears.  On 
■■aeeount  of  the  average  condition  of  triple  valves 
oidinarily  a  little  longer,  say  I/2  a  pound  per 
second,  should  be  allowed  for  an  auxiliary  reser- 
■voir  to  charge. 

Triples  Charge  Auxiliaries  Too  Slow.— In 
continuation  of  what  has  been  said  above,  any 
Conditions  that  will  affect  the  size  of  the  feed 
gruoves  will  of  course  correspondingly  affect  the 
'ength  of  time  it  will  require  to  charge  the  auxil- 
iaries. When  the  feed  groove  becomes  partly 
closed  on  account  of  dirt  and  gum,  it  will  require 
a  much  longer  time.  But  it  is  not  always  the  feed 
groove  alone  that  will  canse  an  auxiliary  to 
**harge  slowly,  as  any  of  the  conditions  explained 
Dnder  the  heading  "Stoppage"  or  existing  in  a 
iess  serious  nature,  will  affect  the  time  required 
to  charge  them.  These  latter  conditions  are 
largely  due  to  the  "what  do  I  care"  treatment 
received  from  indifferent  trainmen.  There  are 
dummy  couplings  to  bang  up  air  hose  when  they 
are  uncoupled,  to  prevent  tearing  off  or  dam- 
aging the  coupling  and  filling  with  dirt  and  cin- 
ders. Before  coupling  hose  together,  trainmen 
should  blow  them  out  and  see  that  no  dirt  or  cin- 
ders have  lodged  in  the  couijling. 

Engine  and  Tender  Triple—The  plain  triple 
ehown    on    Figure    4-5,    is    now    scairely    ever 
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The  Quick  Action  Tnp/e.— Although  the  action 
in  service  application  of  the  quick  action  triple  is 
identical  with  that  of  the  plain  triple,  both  work- 
ing in  perfect  harmony  together,  the  addition  of 
the  emergency  portion  caused  a  number  of  de- 
fects not  recorded  against  the  plain  triple. 

Westinghouse:  Blow  at  Quick  Action  Triple 
Exhaust.-— When  a  blow  occurs  at  the  exhaust 
port  of  the  quick  action  triple,  other  than  the 
blow  which  occurs  when  the  brake  is  intentionally 
released,  it  may  be  from  a  much  greater  variety 
of  causes  than  the  plain  triple;  and  will  be 
treated  separately  under  the  following  heads: 
(It  must  be  strictly  remembered  also  that  a  blow 
at  the  retaining  valve  indicates  **a  blow  at  the 
exhaust"  as  the  retaining  valve  is  inerely  an  ad- 
dition, or  ** extension"  of  the  triple  exhaust.) 
Before  going  into  any  minute  search,  try  the  fol- 
lowing and  perhaps  the  blow  will  stop:  Tap  the 
triple  lightly  from  throe  or  four  different  direc- 
tions; if  this  does  not  stop  it,  cut  the  biake  out, 
bleed  the  auxiliary  reservoir,  and  then  open  the 
cut-out  cock  to  the  triple  (juickly.  If  this  fails 
try  several  emergency  applications.  If  this  does 
not  stop  the  blow  and  you  have  a  good  number 
of  air  cars,  and  very  little  time  cut  the  car  out. 

To  Test  for  flir  (\visr, —ThQ  first  thing  to  be 
done  to  locate  a  blow  from  the  exhaust  (or  pres- 
sure retaining  valve)  is  to  find  out  if  it  comes 
from  the  train-))ipo  side,  or  auxiliary-reservoir 
side  of  the  triple.  This  can  Ik»  detennined  by 
closing  the  cut-out  cock  in  the  train-i)i))e  leading 
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to  the  triple.  By  so  doing  we  bring  about  a  nat- 
ural action  of  affairs.  If  the  leak  is  from  the 
train-pipe  side  the  brake  will  immediately  apply. 
But  if  the  leak  is  from  the  auxiliary  side,  instead 
of  the  brake  setting,  the  blow  will  gradually  grow 
fainter  until  all  the  pressure  leaks  away  when  it 
will  stop.  If  the  brake  applies  after  you  cut  it 
out  look  for  a  leak  in  the  following  places,  which 
will  be  treated  separately  in  articles  following: 
(1)  Emergency  Valve  held  from  its  seat.  (2) 
Leaky  Gasket  14.  If  the  brake  does  not  apply 
generally  the  leak  will  be  caused  by :  ( 1 )  A  Leaky 
Slide- Valve.  (2)  Leaky  Gasket  between  Triple 
and  Brake  Head.  And  to  the  freight  equipment 
may  be  added  (3)  Leaky  Gasket  15,  and  (4) 
Leaky  Pipe  B  through  the  auxiliaiy-reservoir. 

Emergency  Valve  Held  from  Its  Seat.— This  is 
nearly  always  due  to  dirt  or  pipe  scales  becoming 
lodged  under  the  seat,  but  occasionally  the  bear- 
ing face  of  the  valve,  which  is  of  rubber,  will  be 
found  to  have  rotted  out  or  have  become  disar- 
ranged, holding  the  valve  from  its  seat.  AVhen 
tliis  valve  leaks  the  blow  will  only  occur  while  the 
triple  is  in  release  j)ositiou,  because  when  the 
slide-valve  is  in  service  i)osition  the  exhaust  port 
is  closed,  and  the  air  that  then  leaks  past  the 
emergency  valve  goes  directly  into  the  brake 
cylinder.  If  this  defect  exists  on  a  trii)le  in  a 
long  train  where  the  volume  of  train-line  air  is 
comparatively  great,  and  the  brake  cylinder  be- 
ing in  direct  connection  with  it  through  the  leak, 
it  will  equalize  at  such  a  high  j)ressure,  when  a 
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light  application  is  made,  that  the  wheels  on  tlie 
oars  will  in  all  probability  slide  and  be  flattened. 
On  occasions  the  brake  will  not  release  where 
this  leak  is  extremely  bad,  but  a  strong  heavy 
blow  will  start  and  continue  at  the  exhaust  when 
the  other  brakes  are  released.  This  occurs  when 
the  leak  through  the  emergency  valve  is  larger 
than  the  exhaust  ])ort— the  air  getting  into  th<^ 
brake-cylinder  faster  than  it  can  get  out  through 
the  exhaust,  thus  holding  on  the  brake.  This  will 
often  occur  after  an  emergency  application.  Tap- 
ping the  triple,  cutting  out  the  brake  and  bleed- 
ing and  then  cutting  in  quickly  or  making  several 
emergency  applications  will  generally  blow  out 
the  dirt  and  cau?e  the  valve  to  seat. 

Leak;;  Gasket  i-:^.— By  carefully  examining  the 
illusti-ation  of  the  quick  action  triple  (Figure 
51),  it  will  be  noticed  that  the  gasket  referred  to 
forms  the  joint  that  excludes  the  train-pipe  air 
in  passage  e  from  the  emergency  chamber,  which 
is  always  open  to  the  brake-cylinder,  and  also  the 
exhaust  i)ort,  except  when  the  brake  is  applied. 
When  the  gasket  leaks  at  this  ])oint,  the  results 
following  are  idontioal  with  those  when  the  leak 
is  through  the  emergency  valve,  except  that  this 
defect  cannot  be  remedied  by  tapping,  etc.; 
neither  does  it  0(»cur  as  often  as  the  other. 

Leaky  Slide  Valve:  See  same  subject  for  plain 
triple. 

Leaky  Gasket  7/7  hetireen  Triple  and  Brake- 
Head  (See  Figure  .")!)).  — The  gasket  between  the 
triple  valve  and  brake-cylinder,  where  they  are 
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bolted  together,  sometimes  becomes  defective  so 
as  to  allow  auxiliary  air  to  leak  from  the  triple 
valve  chamber  at  Y,  direct  into  the  brake 
cylinder  passage  X,  thence  through  the  exhaust. 
The  blow  will  not  occur  while  the  brake  is  ap- 
l^lied,  but  will  cause  the  brake  to  release  on  light 
application  in  a  short  time,  as  it  causes  a  reduc- 
tion of  air  from  the  auxiliary  to  the  brake 
cylinder.  If  the  brake  be  fully  applied,  the  auxil- 
iary and  brake  cylinder  pressures  are  equal,  aud 
the  brake  will  remain  applied. 

Leaky  Gasket  15  and  Leaky  Pipe  B  on  Freight 
Equipment  (See  Figure  60).— Should  the  gasket 
15  that  forms  the  joint  between  the  trii)le  valve 
and  auxiliary  where  they  are  bolted  together, 
leak,  it  will  cause  exactly  the  same  results  as 
cited  in  last  article;  in  fact,  the  leak  is  the  same 
except  that  tlie  triple  is  bolted  to  the  auxiliary 
irsteatl  of  the  brake-head;  but  air  leaks  from 
tie  auxiliaiy  into  the  brake-cylinder  just  tiie 
fcame,  causing  the  brake  to  release  Avhen  a])plied 
and  a  continual  blow  at  the  exhaust  when  in  re- 
lease position.  AVhen  a  leak  occurs  iu  the  pii>e 
B,  the  action  will  be  the  same  as  above. 

Emergency  Action  When  Not  Wanted.— Th\s 
is  a  veiy  annoying  defect  and  the  faulty  tri[)le 
should  be  cut  out  at  the  first  o])portunity,  as  no 
attempt  should  be  made  to  reine<ly  it  wliilo  on 
the  road.  The  first  thing  to  l;e  done  is  to  locale 
the  offending  triple,  liemeiiiher  that  although 
all  the  brakes  go  into  emergency,  seldom  moie 
than  one  triple  is   found   in   I'anli.     The  faulty 
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make  it  work  satisfactorily  should  be  taken  apart 
and  thoroughly  cleaned  at  the  first  opportunity. 

To  Clean  the  Valve.— Remove  the  parts;  for- 
eign matter  and  gum  should  be  displaced  by 
using  a  piece  of  waste  saturated  with  kerosene. 
Do  not  use  anything  hard  to  clean  the  valve  seat 
on  account  of  liability  of  scratching  it,  .and  thus 
causing  a  leak. 

Brake  Valve  Failing  to  Automatically  Lap. — 
The  duty  of  the  sui)plementary  reservoir  air  is 
to  aiifomaticallij  lap  the  valve  when  making 
service  a])])lications.  If  the  valve  does  not  cut 
oif  properly  in  service  application,  look  for  leak- 
age from  the  sup[)lementary  pressure  to  the  at- 
mosphere through  the  head  gasket  167  (Figure 
34),  the  i)iping  to  the  supplementary  resei*voir, 
or  the  reservoir  itself;  the  cause  of  this  action 
may  also  be  traced  to  a  loaky  packing  leather  107 
or  the  ball  check  valve  184,  the  supplementary  air 
passing  over  into  the  train-i)i])e  instead  of  mov^- 
ing  the  ])iston  104  to  close  valve  110,  thus  en- 
tirely or  i)artly  destroying  the  automatic  feature 
and  making  it  necessary  for  the  engineer  to  lap 
the  valve  with  the  brake  handle,  otherwise  it 
would  (*ontinue  to  discharge  from  the  train-pii)e 
pressure  and  the  l)rakcs  api)ly  in  full. 

Brakiuf)  ivifh  Supphnneutarji  Bescrvoir  Out  of 
Scrri  r.— If  the  sn|)])lementary  reservoir  or  \niye 
leading  to  it  s])rings  a  leak,  dis(*onnect  the  pipe  at 
the  l)rake  valve  union  and  i>lug  the  connection  or 
put  in  a  blind  gask(»l.  Use  the  brake  valve  as  be- 
fore for  service  applications,  but  i)lace  the  valve 
on  lap  between  reductiims.     It  is  not  necessary 
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to  the  triple.  By  so  doing  we  bring  about  a  nat- 
ural action  of  affairs.  If  tlie  leak  is  from  tbe 
train-pipe  side  the  brake  will  immediately  apply. 
But  if  the  leak  is  from  the  auxiliaiy  side,  instead 
of  the  brake  setting,  the  blow  will  gradually  grow 
fainter  until  ail  the  pressure  leaks  away  when  it 
will  stop.  If  the  brake  applies  after  you  cut  it 
out  look  for  a  leak  in  the  following  places,  which 
will  be  treated  separately  in  articles  following: 
(1}  Emergency  Valve  held  from  its  seat.  (2) 
Leaky  Gasket  14.  If  the  brake  does  not  apply 
generally  the  leak  will  be  caused  by:  (1)  ALeaky 
Slide-Valve.  (2)  Leaky  Gasket  between  Triple 
and  Brake  Head.  And  to  the  freight  equipment 
may  be  added  (3)  Leaky  Gasket  15,  and  (4) 
Leaky  Pipe  B  tbrongh  the  auxiliary-reservoir. 

Emergency  Valve  Held  from  Its  Seat.— This  is 
nearly  always  due  to  dirt  or  pipe  scales  becoming 
lodged  under  the  seat,  but  occasionally  the  bear- 
ing face  of  the  valve,  which  ia  of  rubber,  will  be 
found  to  have  rotted  out  or  have  become  disar- 
ranged, holding  the  valve  from  its  seat.  "When 
ttiis  valve  leaks  the  blow  will  only  occur  while  ihe 
triple  is  in  release  position,  because  when  the 
slide-valve  is  in  service  position  the  exhaust  port 
is  closed,  and  the  air  that  then  leaks  past  the 
emergency  valve  goes  directly  into  the  brake 
cylinder.  If  this  defect  exists  on  a  triple  in  a 
long  train  where  the  volume  of  train-line  air  is 
comparatively  great,  and  the  brake  cylinder  be- 
ing in  direct  connection  with  it  through  the  leak, 
it  will  equalize  at  such  a  high  pressure,  when  a 
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The  Quick  Action  Triple.— Although  the  action 
in  service  application  of  the  quick  action  triple  is 
identical  with  that  of  the  plain  triple,  both  work- 
ing in  perfect  harmony  together,  the  addition  of 
the  emergency  portion  caused  a  number  of  de- 
fects not  recorded  against  the  plain  triple. 

Westinghouse:  Blow   at   Quick  Action  Triple 
Exhaust.— When  a  blow  occurs  at  the  exhaust 
port  of  the  quick  action  triple,    other   than  the 
blow  which  occurs  when  the  brake  is  intentionally 
released,  it  may  be  from  a  much  greater  variety 
of  causes  than  the    plain    triple;    and    will  be 
treated   separately   under   the   following  heads: 
(It  must  be  strictly  remembered  also  that  a  blow 
at  the  retaining  valve  indicates  ''a  blow  at  the 
exhausf  as  the  retaining  valve  is  merely  an  ad- 
dition,  or  ** extension"   of  the  triple  exhaust.) 
Before  going  into  any  minute  search,  try  the  fol- 
lowing and  perhaps  the  blow  will  stop:    Tap  the 
triple  lightly  from  three  or  four  different  direc- 
tions; if  this  does  not  stop  it,  cut  the  biake  out, 
bleed  the  auxiliary  reservoir,  and  then  open  the 
cut-out  cock  to  the  triple  quickly.     If  this  fails 
try  several  emergency  applications.    If  this  does 
not  stop  the  blow  and  you  have  a  good  number 
of  air  cars,  and  very  little  time  cut  the  car  out. 

To  Test  for  the  Cause,— The  first  thing  to  be 
done  to  locate  a  blow  from  the  exhaust  (or  pres- 
sure retaining  valve)  is  to  find  out  if  it  comes 
from  the  train-pi]ie  side,  or  auxiliary-reservoir 
side  of  the  triple.  This  can  be  determined  by 
closing  the  cut-out  cock  in  the  train-pipe  leading 
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to  the  triple.  By  so  doiug  we  bring  about  a  nat- 
li'al  action  of  affairs.  If  tiie  leak  is  from  the 
train-pipe  side  the  bralie  will  immediately  apply. 
But  if  the  leak  is  from  the  ausiliaiy  side,  instead 
of  the  brake  setting,  the  blow  will  gradually  grow 
feiuter  until  all  the  pressure  leaks  away  when  jt 
will  stop.  If  the  brake  ajjplies  after  you  cut  it 
out  look  for  a  leak  in  the  following  places,  which 
will  be  treated  separately  in  articles  following: 
(1)  Emergency  Valve  held  from  its  seat.  (2) 
Leaky  G-asket  14.  If  the  brake  does  not  apply 
generally  the  leak  will  be  caused  by :  (1)  A  Leaky 
Slide- Valve.  (2)  Leaky  Gasket  between  Triple 
and  Brake  Head.  And  to  the  freight  equipment 
may  be  added  (3)  Leaky  Gasket  15,  and  (4) 
Leakj'  Pipe  B  through  the  ausiliaiy-reservoir. 

Emergency  Valve  Held  from  Its  Seat. — This  is 
nearly  always  due  to  dirt  or  pipe  scales  becoming 
lodged  under  the  seat,  but  occasionally  the  bear- 
ing face  of  the  valve,  which  is  of  rubber,  will  be 
found  to  have  rotted  out  or  have  become  disar- 
ranged, holding  the  valve  from  its  seat.  When 
this  valve  leaks  the  blow  will  only  occur  while  the 
triple  is  in  release  position,  because  when  the 
slide-valve  is  in  service  position  the  exhaust  port 
is  closed,  and  the  air  that  then  leaks  past  the 
emergency  valve  goes  directly  into  the  brake 
cylinder.  If  this  defect  exists  on  a  triple  in  a 
long  train  where  the  volume  of  train-line  air  is 
comparatively  great,  and  the  brake  cylinder  be- 
ing' in  direct  connection  with  it  through  the  leak, 
it  will  equalize  at  such  a  high  pressure,  when  a 
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light  application  is  made,  that  the  wheels  on  tli€ 
cars  will  in  all  probability  slide  and  be  flattened. 
On   occasions  the   brake  will  not  release  where 
this  leak  is  extremely  bad,  but  a  strong  hean' 
blow  will  start  and  continue  at  the  exhaust  when 
the  other  brakes  are  released.    This  occurs  when 
the  leak  through  the  emergency  valve  is  larger 
than  the  exhaust  port— the  air  getting  into  th<^ 
brake-cylinder  faster  than  it  can  get  out  through 
the  exhaust,  thus  holding  on  the  brake.    This  will 
often  occur  after  an  emergency  application.  Tap- 
))ing  the  triple,  cutting  out  the  brake  and  bleed- 
ing and  then  cutting  in  quickly  or  making  several 
GHicrgency  applications  will  generally  blow  out 
the  dirt  and  cause  the  valve  to  seat. 

Leaky  Gcsket  i^.— By  carefully  examining  the 
illustration  of  the  quick  action  triple  (Figure 
51),  it  will  be  noticed  iliat  the  gasket  referred  to 
forms  the  joint  that  excludes  the  train-pipe  air 
in  passage  e  from  the  emergency  chamber,  which 
is  always  open  to  the  brake-cylinder,  and  also  the 
exhaust  i)ort,  except  when  the  brake  is  applied. 
When  tlie  gasket  leaks  at  this  point,  the  results 
following  are  identical  with  those  when  the  leak 
is  througli  the  emergency  valve,  except  that  this 
defect  cannot  be  remedied  by  tapping,  etc. 
neither  does  it  occur  as  often  as  the  other. 

Leaky  Slide  Valve:  See  same  subject  for  plaii 
triple. 

Leaky  Gafiket  15  between  Triple  and  Brake 
Head  (See  Figure  59).— The  gasket  between  th 
triple  valve  and  brake-cylinder,  where  they  ar 
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bolted  together,  sometimes  becomes,  defective  so 
as  to  allow  auxiliary  air  to  leak  from  the  triple 
valve  chamber  at  Y,  direct  i^to  the  brake 
cylinder  passage  X,  thtoce  through  the  exhaust. 
The  blow  will  not  occur  whife  the  brake  is  ap- 
plied, but  will  cause  the  brake  to  release  on  light 
application  in  a  short  time,  as  it  causes  a  redu9- 
tion  of  air  from  the  auxiliary  to  the  brake 
cylmder.  If*  the  brake  be  fully  applied,  tiie  auxil- 
iary and  brake  cylinder  pressures  are  equal,  and 
the  brake  will  remain  applied. 

Leaky  Gasket  15  and  Leaky  Pipe  B  on  Freight^ 
Equipment  (See  Figure  60).— Should  the  gasket 
15  that  foims  the  joint  between  the  triple  valve 
and  auxiliary  where  they  are  bolted  together, 
leak,  it  will  cause  exactly  the  same  results  as 
cited  in  last  article ;  in  fact,  the  leak  is  the  same 
except  that  the  triple  is  bolted  to  the  auxiliary 
instead  of  the  brake-head;  but  air  leaks  from 
tlo  auxiliaiy  into  the  brake-cylinder  just  tiie 
'^snie,  causing  the  brake  to  release  when  applied 
31(1  a  continual  blow  at  the  exhaust  when  in  re- 
lease position.  AVlien  a  leak  occurs  in  the  pipe 
fc,  the  action  will  be  the  same  as  above. 

Emergency  Action  When  Not  Wanted.— This 
i^  a  very  annoying  defect  and  the  faulty  triple 
jjliould  be  cut  out  at  the  first  opportunity,  as  no 
attempt  should  be  made  to  remedy  it  while  on 
the  road.  The  first  thing  to  be  done  is  to  locate 
the  offending  triple.  Eemember  that  although 
ill  the  brakes  go  into  emergency,  seldom  more 
^han  one  triple  is  found  in   fault.     The  faulty 
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light  application  is  made,  that  the  wheels  on  tli€ 
cars  will  in  all  probability  slide  and  be  flattened, 
On   occasions  the  brake  will  not  release  where 
this  leak  is  extremely  bad,  but  a  strong  heavy 
blow  will  start  and  continue  at  the  exhaust  when 
the  other  brakes  are  released.    This  occurs  when 
the  leak  through  the  emergency  valve  is  larger 
than  the  exhaust  port— the  air  getting  into  tli<^ 
brake-cylinder  faster  than  it  can  get  out  through 
tlie  exhaust,  thus  holding  on  the  brake.    This  will 
often  occur  after  an  emergency  application.  Tap- 
))ing  the  triple,  cutting  out  the  brake  and  bleed- 
ing and  then  cutting  in  quickly  or  making  several 
Gmorgency  applications  will  generally  blow  out 
the  dirt  and  cause  the  valve  to  seat. 

Leaky  Gasket  i^.— By  carefully  examining  the 
illustration  of  the  quick  action  triple  (Figure 
51),  it  will  be  noticed  tiiat  the  gasket  referred  to 
forms  the  joint  that  excludes  the  train-pipe  air 
in  passage  e  from  the  emergency  chamber,  which 
is  always  open  to  the  brake-cylinder,  and  also  the 
exhaust  port,  except  when  the  brake  is  applied. 
When  tlie  gasket  leaks  at  this  point,  the  results 
following  are  identical  with  those  when  the  leak 
is  through  the  emergency  valve,  except  that  this 
defect  cannot  be  remedied  by  tapping,  etc.; 
neither  does  it  occur  as  often  as  the  other. 

Leaky  Slide  Valve:  See  same  subject  for  plain 
triple. 

Leaky  Gasket  15  between  Triple  and  Brake- 
Head  (See  Figure  59).— The  gasket  between  the 
triple  valve  and  brake-cylinder,  where  they  are 
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bolted  together,  sometimes  becomes,  defective  so 
'  as  to  allow  auxiliary  air  to  leak  from  the  triple 
valve  chamber  at  Y,  direct  i^to  the  brake 
cylinder  passage  X,  thence  through  the  exhaust. 
The  blow  will  not  occur  white  the  brake  is  ap- 
:  plied,  but  will  cause  the  brake  to  release  on  light 
application  in  a  short  time,  as  it  causes  a  redu9- 
tion  of  air  from  the  auxiliary  to  the  brake 
^Imder.  If*  the  brake  be  fully  applied,  tiie  auxil- 
iary and  brake  cylinder  pressures  are  equal,  and 
the  brake  will  remain  applied. 

Leaky  Gasket  15  and  Leaky  Pipe  B  on  Freight 
Equipment  (See  Figure  60).— Should  the  gasket 
*'  15  that  forms  the  joint  between  the  triple  valve 
and  auxiliary  where  they  are  bolted  together, 
leak,  it  will  cause  exactly  the  same  results  as 
eited  in  last  article ;  in  fact,  the  leak  is  the  same 
^i:eept  that  the  triple  is  bolted  to  the  auxiliary 
u stead  of  the  brake-head;  but  air  leaks  from 
tlo  auxiliaiy  into  the  brake-cylinder  just  tiie 
^me,  causing  the  brake  to  release  when  applied 
sid  a  continual  blow  at  tlie  exhaust  when  in  re- 
lease position.  AVlien  a  leak  occurs  in  the  pipe 
^',  the  action  will  be  the  same  as  above. 

Emergency  Action  When  Not  Wanted.— This 

i^  a  very  annoying  defect  and  the  faulty  triple 

^liould  be  cut  out  at  the  first  opportunity,  as  no 

attempt  should  be  made  to  remedy  it  while  on 

the  road.     The  first  thing  to  be  done  is  to  locate 

tlje  offending  triple.     Eemember  that   although 

all  the  brakes  go  into  emergency,  seldom  more 

than  one  triple  is  found  in  fault.     The  faulty 
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one  will  usually  be  the  last  to  act  and  tlie  first  to 
go  into  emergency. 

To  Locate.— One  method  is  to  set  about  five 
pounds  in  service  application  and  then  find  out 
which  cars  having  the  quick  action  triple  vake 
are  not  set ;  have  some  one  watch  each  car  white 
increasing  three  to  five  i^ounds  more  in  the  ser- 
vice application.     The    car  that    sets  in    quick 
action  first  is  the  defective  one,  but  as  emergency 
travels  at  the  rate  of  about  twenty-three  cars 
per  second,  it  is  best  to  cut  out  one  of  the  cars 
that  did  not  set  at  the  first  reduction,  and  have 
the  application  continued;  if  this  is  proved  not 
to  have  been  the  one  thus  defective,  test  the  train 
again,  cutting  out  another  car  that  failed  on  the 
first  application,  until  the  defective  car  is  located. 
Another  and  ordinarily  shorter  method  is  as  fol- 
lows:   Cut  the  air  cars  into  two  equal  sections 
and  repeat  the  test  for  trying  brakes.    This  will 
tell  which  half  of  the  train  is  defective.     Then 
take  one-quarter  or  three-quarters,  according  to 
whether  the  defective  car  is  in  the  front  half  or 
back  half  of  the  train  and  continue  in  this  way 
(never  trying  with  less  than  three  car  lengths  of 
piping),  until  the  defective  car  is  found  and  cut 
out.    Now  a  word  about  why  the  triple  acts  this 
way,  and  the  different  defects  causing  it,  will  be 
taken  up  in  detail.     In  the  first  place  we  must 
remember  what  causes  the  emergency  action  of 
the  tri])le,  which  is  anything  that  will  allow  the 
slide  valve  to  be  drawn  too  far,  so  that  air  pres- 
sure gets  on  top  of  piston  8  (Figure  54). 
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fective  Graduating  Spring. —The  graduat- 
jpring  22  (Figure  54)  is  put  there  for  the 
ose  of  stopping  the  piston  4  in  ordinary 
ce  reductions,  but  we  will  suppose  this 
ig  has  become  weakened  or  broken,  what 
the  piston  from  traveling  too  far!  Nothing, 
t  is  the  result  upon  the  first  application!, 
rgency*  This  is  then  where^the  trouble  is 
.  you  get  emergency  upon  the  first  reduction, 
or  train  is  short.  If  your  train  is  long,  how- 
you  will  have  no  trouble  from  a  weak  grad- 
Lg  spring,  and  on  a  long  train,  if  reductions 
Lot  made  too  heavy,  you  will  have  no  trouble 
with  a  broken  one,  or  if  it  was  missing  alto- 
jr.  This  may  appear  a  little  puzzling  at  first 
jht,  but  upon  second  it  becomes  perfectly 
.  When  a  reduction  is  made  on  a  long  train, 
iischarged  from  the  train  pipe  must  pass 
igh  the  same  sized  opening  it  does  on  a 
:  one;  viz.,  the  train  pipe-  exhaust  in  the 
^valve.  With  40  cars  we  have  approx- 
3ly  ten  times  the  amount  of  air  that  must 
through  this  opening  to  make  a  given  reduc- 
than  we  would  have  to  make  the  same  reduc- 
on  four  cars;  it  will  consequently  require 
iger  time.  This  causes  a  very  gradual  re- 
on  of  the  train  line  i)ressure  in  a  long  train, 
since  the  auxiliary  pressure  begins*  to  dis- 
je  into  the  brake-cylinder  as  soon  as  port 
the  slide  valve  is  above  port  r  in  the  seat, 
iary  jiressure  reduces  just  as  fast  as  does 
)ressure  in  the  train  line;  thus,  as  there  is 


288  THE  AIR  BRAKE, 

no  greater  pressure  to  force  the  triple  piston  any 
further,  emergency  action  does  not  occur.  On  a 
short  train  the  train-pipe  exhaust  reduces  the 
train-pipe  air  somewhat  faster  than  the  auxiliary 
air  can  flow  to  the  brake  cylinder,  the  auxiliary 
pressure  becomes  enough  greater  than  the  train- 
pipe  pressure  to  enable  it  to  overcome  a  \7eak 
graduating  spring,  the  piston  assuming  emer- 
gency position.  This  of  course  applies  the  others 
in  quick  action  also.* 

Stirky  Triples.— When  a  triple  '* sticks"  or  io 
held  in  release  position  until  the  pressure  on  the 
train-pipe  side  is  reduced  low  enough,  so  that  the 
]:)ressure  on  the  auxiliary  side  finally  forces  it 
loose,  it  generally  ''lets  loose  in  a  hurry,"  strik- 
ing tlie  graduating  spring  22  with  force,  com- 
pressing it,  thus  causing  an  emergency  applica- 
tion of  that  brake,  which  in  turn  applies  the 
others.  When  a  triple  ''sticks,"  it  will  seldom 
act  with  the  first  reduction  of  3  or  5  pounds,  but 
when  the  pressure  becomes  great  enough  at  the 
auxiliary  side,  it  forces  it  loose  with  the  result 
explained.  The  cause  of  a  triple  sticking  is  gen- 
erally due  to  a  tight  fitting  packing  ring,  lack 
of  lubrication  or  dirty  triple  piston  or  slide  valve, 
which  is  overcome  by  cleaning  and  oiling. 

Broken  Graduating  Pm.— When  the  pin  that 
fastens*  the  graduating  valve  7  to  the  stem  of  the  ; 
triple  piston  is  broken,  it  will  cause  a  triple  to : 
apply  "'emergency."     However,  when  the  usual 
service  reduction  is  made,  the  triple  will  assume 
service  position,  but  on  account  of  the  graduat- 

*  (See    "Emergency    Application''    Westinghouse    or    N.  Y. 
Triple  Valve.) 
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ling-pin  being  broken,  there. is  nothing  to  move 
the  graduating-valve  from  its  seat,  consequently 
BO  air  passes  from  the  anxiliary-reservoir  to  the 
hrake-cylinder,  imtil  the  pressure  in  the  train- 
line  has  been  sufficiently  reduced,  allowing  the 
auxiliary  pressure  to  compress  the  graduating 
spring  22  (Figure  54),  forcing  the  valve  into 
emergency  position.  With  this  defect  it  will  be 
seen  the  brake  will  not  act  when  the  first  reduc- 
tion of  perhaps  3  pounds  is  made,  and  can  be 
detected  with  a  light  reduction  by  it«  not  setting, 
and,  when  it  does  set,  it  will  be  in  emergency. 

Graduating  Valve  or  Port  Crummed  Up.r-When 
tte  graduating  valve  (7)  (Figure  54)  be- 
comes badly  gummed  up,  so  that  very  little  auxil- 
iary air  can  get  past  it,  the  action  of  the  triple 
irill  be  about  the  same  as  if  a  graduating  pin  was 
broken. 

Other  Defects  of  the  Tnpie.— Besides  the  de- 
fects already  enumerated  under  particular  head- 
ings, the  following  are  defects  to  which  the  triple 
is  subject : 

Leaky  Graduating  Valve.— When  dirt  or  scale 
becomes  lodged  on  the  seat  of  the  graduating 
Valve  (7)  (Figure  54),  so  as  to  cause  it  to  leak 
air  into  the  passage  z,  it  will  do  no  harm  as  long 
is  the  valve  is  in  release  position,  whether  the 
^*alve  is  open  or  shut;  air  cannot  get  further  in 
he  passage  ^2;  than  the  valve-seat.  But  when  the 
rake  is  applied  the  valve,  being  in  service  posi- 
on,  air  will  leak  from  the  auxiliary  through  the 
orts  z  and  r  directly  into  the  brake  cylinder 
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This  will  result  in  one  of  two  opposite  effects, 
depending  upon  the  extent  of  the  leak  and  the 
tightness  of  the  triple  piston  packing  ring.    If 
this  ring  does  not  make  an  air-tight  joint  and 
train-i^ipe  air  can  leak  past  it  into  the  auxiliary 
as  fast  as  the  latter  pressure  leaks  into  the  brake- 
cylinder,   the   brake  will  gradually  set  harder. 
But  should  the  packing  ring  be  tight,  air  leaking 
from  the  auxiliary  will  reduce  the  pressure  there 
to  an  amount  less  than  the  train-pipe  and  release 
the  brake,  unless  the  brakes  were  fully  applied 
(auxiliary  and  brake  cylinder  equalized)  before 
it  has  time  to  let  off. 

Triple  Frozen  Up.— This  generally  occurs  on 
either  the  engine  and  tender  or  on  cars  that  have 
been  regularly  drawn  next  the  engine,  as  for  in- 
stance the  baggage  car  on  a  passenger  train. 
When  air-testing  plants  and  locomotive  eqmp- 
ment  are  properly  arranged  and  well  drained, 
seldom  will  we  be  troubled  with  frozen  triples. 
When  a  triple  does  freeze  up,  it  must  be  thawed 
out  with  a  torch  or  a  piece  of  waste  saturated' 
with  oil  on  the  end  of  the  packing  iron,  the  drain 
plug  taken  out  and  the  water  permitted  to  rutt 
out.  This  latter  act  is  very  often  left  undone 
after  thawing  out  the  triple,  with  the  result  that 
before  the  equipment  goes  far,  the  weather  being 
<;old,  the  triple  will  again  freeze. 

Defective  Triple  Piston  Packing  Ring.—^ 
ibadly  worn,  damaged,  or  broken  pacMng  ring  (5) 
'.(Figure  53  or  57)  may  produce  either  one  of  twO 
opposite  effects,  while  braking  on  a  long  train^ 
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Inhere  the  reduction  and  increaide  in  train-pipe 
pressure  is  generally  slow.  It  may  eitner  not 
apply  the  brake  at  all  or  may  not  release  af^er 
applying.  When  the  reduction  in  the  train-line 
is  slow,  auxiliary  pressure  will  leak  into  the 
train-pipe  past  the  defective  ring  fast  enough  Ijo 
keep  the  two  pressures  about  equal,  so  there  will 
be  nothing  to  move  the  triple-piston  and  slide- 
valve,  the  braLe  will  not  apply.  However,  should  " 
the  reduction  in  tlie  train-pipe  be  faster  than  the 
auxiliary  air  could  leak  past  the  piston,  the  latter  . 
would  be  moved  to  application  position.  When  , 
the  train-pipe  air  has  been  i^educed  with  an  over 
reduction  below  the  equalizing  point  of  the  auxil- 
iary and  brake  cylinder,  this  same  leaky  packing 
ring  will  allow  the  air,  from  the  auxiliary  reserr 
voir  and  brake-cylinder,  to  flow  into  the  train- 
pipe,  thus  weakening  the  braking  power.  This 
tendency,  however,  is  overcome  by  the  piston 
making  a  joint  on  the  leather  gasket  23,  as  shown 
in  Figure  54.  When  releasing  the  brakes,  if 
train-line  pressure  is  increased  slowly,  it  will  feed 
by  the  leaky  packing  ring  sufiSciently  fast  to 
charge  the  auxiliary  and  leave  the  piston  in  ap- 
plication position. 

yote:  A  packing  ring  is  considered  to  be  all  right,  if  the 
triple  releases  when  the  train  pipe  air  is  increased  in  pressure 
at  the  rate  of  10  pounds  per  minute,  the  brake  having  been 
applied  service  or  emergency  and  a  pressure  of  60  pounds 
being  held  in  the  auxiliary  at  the  beginning  of  the  test. 

Leaky  Triple  Check-Valve.— The  check-valve 
15  (Figure  53)   is  placed  in  the  triple-valve  to 
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prevent  a  backward  flow  of  air  fri^m  the  brake- 
cylinder  to  the  train-pipe  in  the  event  of  a  burst 
hose,  train  parting,  an  emergency  application 
being  made,  or  at  any  time  when  the  train-pipe 
pressure  is  less  than  that  in  the  brake-cylinder. 
If  the  check- valve  were  not  in  the  triple,  or  it 
leaks,  the  braking  power  will  be  reduced  by  the 
brake-cylinder  air  passing  into  the  train-pipe. 
This  valve  should  be  carefully  ground  in. 

New  York:  Blow  at  Quick  Action  Triple- 
Exhaust.— -It  the  blow  of  air  occurs  at  the  ex- 
haust port  of  the  New  York  quick-action  triple 
(see  plate  Q6  Appendix,  or  Figure  55)  other  than 
should  take  place  when  the  brake  releases,  it  will 
be  found  to  come  from  one  or  all  of  the  follow- 
ing places:  (1)  Leaky  Exhaust  Valve,  or  (2) 
Leaky  Graduating  valve,  both  of  which  act  sim- 
ilar to  same  defects  explained  under  the  same 
heads  for  the  New  York  Plain  Triple,  (3)  Leaky 
Gasket  15  Between  Triple  and  Brake-Head,  or 
(4)  Leaky  Gasket  15  and  Leaky  Pipe  on  Freight 
Equipment.  For  the  two  latter  see  the  same  sub- 
jects under  head  of  ^^Westinghouse  Quick-Action 
Triple.'' 

Bloiv  at  Port  J  (Figure  55).— A  blow  at  port 
J  may  come  from  (1)  the  rubber  seat  of  vent 
valve  71,  (2)  the  rubber  seat  of  emergency  valve 
138,  or  (3)  the  check-valve  117. 

Vent  Valve  71  Leaking  (Figure  55).— This  is 
usually  due  to  dirt  or  scale  becoming  lodged 
under  the  seat.  The  seat,  being  rubber,  may 
have  rotted  out.    When  this  valve  leaks  it  wasfeffl 
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lain-pipe  air,  consequently  if  the  branch-pipe 
5ut-out  be  closed  the  brake  will  immediately 
apply. 

Emergency  Valve  138  Leaking  (Figure  55).— 
The  seat  of  this  valve  is  also  rubber,  but  less 
subject  to  leakage.  When  this  leak  does  occur, 
amaliary  air  will  pass  to  chamber  L,  passing  by 
the  stem  of  piston  137  to  the  atmosphere  through 
port  J.  Where  valve  138  leaks  badly,  the  auxil- 
iary reservoir  will  not  charge,  consequently  the 
brake  cannot  be  applied.  If  it  leaks  a  small 
amount  the  brake  can  be  applied,  but  it  will  re- 
lease, as  the  auxiliary  air  would  leak  down  below 
the  Ixain-pipe  pressure.  Where  valve  138  leaks 
badly  it  will  also  cause  a  blow  through  the  triple- 
exhaust,  as  check  valve  117  would  be  lifted  off  its 
8eat  as  the  auxiliary  air,  leaking  into  chamber  L, 
could  not  flow  rapidly,  by  the  stem  of  piston  137. 

Chech  Valve  117  Leaking  (Figure  55).— This 
defect  will  cause  a*  blow  at  port  J  only  when  the 
brake  is  applied,  its  effect  being  to  gradually 
allow  the  brake  to  leak  off. 

To  Remedy  These »  Troubles.— Tai>  the  nuts 
Ul,  119  and  cap  126  lightly.  These  fail- 
ing, cut  out  the  brake,  bleed  the  auxiliary 
reservoir  and  remove  nut  141  or  cap  126, 
as  the  case  may  require,  and  clean  the 
seats  if  dirty  or  renew  them  if  worn  out.  To 
clean  the  check-valve  117,  release  the  brake  and 
nnscrew  nut  119,  removing  the  valve  without 
Weeding  the  auxiliary  or  cutting  out  the  brake. 

Quick  Actio)?.  When  Not  Wanted.— This  trouble 
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may  be  traced  to  a  weak  vent-valve  spring  132, 
the  small  port  F  in  the  vent-piston  129  being- 
filled  up  with  gum  or  dirt  or  to  the  packing  of 
the  vent-piston  fitting  its  cylinder  too  tightly. 

^'Sticky''  Triple.— In  addition  to  the  above,  a 
^'sticky"  triple  will  sometimes  cause  the  brake 
to  apply  quick  action  during  a  gradual  train-pipe 
reduction.  Generally  when  a  triple  sticks,  it  does 
not  respond  to  the  first  reduction,  and  the  brake 
does  not  set;  with  the  next  reduction  the  differ- 
ence in  pressure  between  the  train-pipe  and  auxil- 
iary is  such  that  the  triple-piston  is  loosened  and 
caused  to  move  to  emergency  position,  the  stem 
129  (Figure  55)  strikes  with  suflScient  force  to 
compress  spring  132  and  open  the  vent-valve  71; 
thus  causing  an  emergency  application  of  the 
brake  on  that  car,  while  the  application  of  the 
brakes  in  the  train  will  be  increased,  also. 

To  Locate.— Proceed  as  described  on  the  same 
subject  for  the  Westinghouse  quick-action  triple, 
with  the  addition  that  when  a  sticky  New  York 
triple  gives  trouble,  it  may  also  be  detected  by 
the  flash  of  air  from  port  J,  while  the  brake- 
piston  moves  out  quickly.  • 

Quick  Action  Fails  to  -4 ppZt/.— Should  ibe 
triple  fail  to  apply  quick  action  when  wanted, 
the  packing-ring,  of  vent-valve  piston  129  (Fig- 
ure 55)  is  a  poor  fit  or  badly  worn,  thus  allowing 
chamber  G  air  to  pass  back  into  the  train-pipe 
without  moving  the  vent-piston. 

Other  Defects,— The  New  York  Quick  Action 
triple    is    subject    to    the    ^^  Leaky    Graduating 
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Vdve/'  ''Triple  Frozen''  and  '^Defective  Triple 
Piston-Packing  Ring/'  all  of  which  act  similar 
to  the  same  defect  described  under  head  of  West- 
inghouse  Quick-Action  Triple. 

Auxiliary 'Reservoir  {Westinghouse  and  New 

York.) 

The  auxiliary  reservoir  is  **sneh  a  plain  piece 
of  machinery^'  that  many  may  wonder  what 
there  is  to  get  out  of  order  about  it.  True,  it  is 
oot  subject  to  many  defects,  but  those  to  which 
it  is  subject  will  seriously  affect  the  working  of 
that  particular  brake ;  the  triple,  however,  mostly 
?ettmg  the  blame  for  the  trouble. 

Brake  Will  Not  Apply.— In  nine  cases  out  of 
ten  when  the  triple  refuses  to  set  the  brake,  or 
the  brake  releases  immediately  after  setting,  it  is 
the  result  of  a  leak  in  the  auxiliary  reservoir  air, 
^hich  is  the  source  of  power  for  that  particular 
brake.  Again,  the  auxiliary  pressure  will  only 
keep  the  brake  applied  as  long  as  its  pressure  is 
oot  reduced  below  that  in  the  train  line.  When 
these  two  facts  are  clearly  understood,  the  triple 
srill  receive  less  blame  for  not  *' acting"  properly. 
tu  looking  for  a  leak  in  the  auxiliary-reservoir 
lir  it  must  be  remembered  that  any  leak  beyond 
he  triple-piston  must  be  considered  a  leak  in  the 
axillary  reservoir,  whether  the  leak  be  into  the 
rake-cylinder  and  thence  through  the  triple-ex- 
lust,  or  direct  to  the  atmosphere  through  the 
eed- valve  or  the  gasket  15  (Figure  59  or  60), 
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which  makes  a  joint  between  the  triple-valve  ai 
auxiliary. 

Brake  Cylinder  (Westinghouse  and  New  York 
—The  brake  cylinder  being  the  place  where  tl 
power  (air  pressure)  is  admitted  to  apply  U 
brake,  it  must  be  kept  there  as  long  as  it 
desired  the  brake  should  be  held  on,  or  the  enti] 
remaining  portion  of  the  brake  system  will  I 
for  naught.  In  order  that  it  can  be  kept  ther 
the  cylinder  must  be  tight,  and  free  from  leak 
Again,  after  the  triple-valve  has  released  the  ai 
from  it,  the  piston  must  return  to  its  nomii 
position,  or  the  brake  will  remain  applied,  an 
it  will  have  again  failed  in  its  duty.  Its  tw 
principal  defects  are  (1)  leakage  and  (2 
' '  sticking. ' ' 

Brakes  Don't  Hold.— Whom  a  brake  **lets  go 
after  it  has  once  set,  without  a  blow  at  the  triple 
exhaust,  and  the  piston  travel  is  not  too  shor 
so  as  to  prevent  the  piston  traveling  beyond  th 
leakage  groove,  it  will  be  very  evident  that  air  i 
escai)ing  from  the  brake-cylinder,  due  to 

Lea/ca^re.— Leakage  from  the  brake-cylinde 
will  be  mostly  found  to  occur  (1)  past  the  leathe 
packing  7,  either  from  the  leather  becoming  badl; 
worn  or  imperfect  fit,  or  on  account  of  becoming 
dry  for  want  of  oil;  (2)  or  a  leak  may  occur  o: 
account  of  the  follower  plate-bolts  5  (Figur 
60)  becoming  loose.  In  the  event  of  a  leak  occui 
ring  at  any  of  these  two  places,  it  will  cause 
blow  at  the  vent-hole  when  the  brake  is  appliec 
(3)  A  leak  will  sometimes  occur  at  the  gasket  1 
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r  that  forms  the  joint  of  the  cylinder-head.  This 
I  can  generally  be  stopped  by  tightening  np  the 
I  nuts.  With  the  engine-driver  brakes  the  leather 
;  packing  will  give  a  great  deal  more  trouble  by 
[  drying  out  than  car .  leathers,  on  account  of  the 
I    heat  of  the  fire-box. 

Brakes  Sticking  After  Triple  Has  Released.-— 
After  the  triple  has  released  the  air  from  the 
brake  cylinder,  and  the  piston  still  remains  out 
or  **  stuck,  ^^  it  will  most  generally  be  found  to 
he  due  to  (1)  Lack  of  oil  in  the  hrake-cylinder f 
(2)  frequently  it  will  be  found  due  to  a  weak  or 
broken  release  spring  (9)  (Figure  60) ;  (3)  occa- 
sionally it  is  due  to  sleeve-piston  3  being  badly 
corroded,  so  that  it  will  bind  or  stick  where  it 
passes  through  the  cylinder-head.  This  last 
cause  can  very  easily  be  remedied  while  on  the 
road  by  oiling  the  piston-sleeve.  For  the  other 
defects  it  will  be  best  to  cut  the  brake  out,  if  it 
gives  frequent  trouble. 

Lack  of  Oil  in  Brake  Cylinder.— When  the 
cylinder  and  packing  leather  becomes  dry  or 
gumming  from  lack  of  cleaning,  the  brake-piston 
J8  liable  to  bind  and  not  return  to  normal  posi- 
tion, but  will  hold  the  brake-shoes  against  the 
^beels,  making  it  necessary  to  pry  the  piston 
back  with  a  bar  in  order  to  release  the  brake. 
This  can  only  be  remedied  by  taking  off  the  pis- 
ton-head and  cleaning  and  oiling  the  cylinder  and 
packing-leather. 

Weak    or   Broken   Spring,— ^Y\\en  the   release 
spring  9  becomes  weak  or  broken,  the  same  result 
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will  follow  as  cited  in  the  last  article.    To  repai 
the  spring  must  be  strengthened  or  renewed. 

Piston  Sleeve  Split.— 'Sometimes  the  brai 
rigging  is  put  up  so  that,  instead  of  the  pist( 
moving  straight  out  and  in,  or  nearly  so,  it  wor 
continually  heavy  against  one  side.  This  in  tii 
will  wear  the  sleeve  through,  which  then  exj)an(: 
and  prevents  the  release-spring  from  forcing  t" 
brake-piston  to  release  position  and  the  bfak 
will  remain  set.  In  this  case  the  sleeve  must 
renewed. 

Retaining  Valve  {W estinghouse  and  New  York 

Before  any  defects  of  the  retainer  can 
clearly  understood,  it  must  be  known  that  the  r 
tainer  is  for  no  other  use,  and  performs  no  oth 
duty  when  cut  into  service,  than  to  prevent  i 
the  air  escaping  from  the  brake-cylinder  wh< 
the  brake  is  released.  Thus,  it  can  only  be  su 
ject  to  two  defects;  which,  however,  may  occi 
in  many  different  places:  (1)  Leakage  which  w 
allow  the  pressure  to  escape  when  it  should  > 
retained,  and  (2)  stoppage  which  will  not  allc 
the  pressure  to  escape  when  it  is  desired 
should.  The  pipe  leading  from  the  triple-exhau 
to  the  retaining-valve  must  be  considered  a  pa 
of  the  ** retainer,"  since  if  this  pipe  leaks  or 
burst,  it  connects  into  nothing  but  a  bursted  pi 
with  a  retaining  valve  on  the  end  of  it,  no  matt 
how  perfect  the  valve  may  be,  it  will  n 
**retaiD  " 
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Leakage.— This  is  by  far  the  most  common  de- 
fect of  the  retainer,  and,  as  has  been  said  before, 
will  render  it  useless.  At  the  following  places  a 
leak  is  most  likely  to  occur:  (1)  At  the  plug  cock 
6  (Figure  66),  which  may  be  the  result  of  the 
plug  or  the  seat  being  cut,  or  the  plug  becoming 
too  loose,  allowing  the  air  to  leak  around  it, 
tiience  out  of  the  port  e  to  the  atmosphere;  (2) 
dirt  on  the  seat  of  the  weight-valve  20;  (3)  the 
pipe  leading  from  the  triple  to  the  retaining 
valve  may  be  burst;  or,  (4)  leak  at  the  union 
in  this  pipe  near  the  triple-pipe;  or,  ^5)  a  leak 
may  occur  at  the  seat  of  the  weight-valve  20,  if 
the  retaining  valve  becomes  displaced  from  a  per- 
pendicular position. 

Stoppage.- Anj  obstruction  in  the  retaining- 
valve  or  pipe,  which  will  prevent  the  escape  of 
air  from  the  brake-cylinder  will  keep  that  brake 
set,  and  after  several  applications  of  the  brake, 
it  will  be  set  hard  enough  to  slide  the  wheels. 
On  account  of  the  air,  being  unable  to  escape, 
each  time  the  brake  is  released,  when  applied,  the 
auxiliary  and  brake-cylinder  equalize  at  a  higher 
pressure.  Any  obstruction  will  generally  be 
found  in  the  retaining-valve.  In  cold  or  rainy 
weather,  in  winter,  sometimes  the  discharge  port 
e  will  freeze  up.  This  will  be  found  to  be  a  fre- 
quent cause  of  stoppage. 

Blowing.— When  there  occurs  a  continual  blow 
at  the  retaining  valve,  it  is  no  fault  of  it  what- 
ever.   The  trouble  is  in  tlie  triple.    Anything  that 
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causes  a  blow  at  the  triple-exhaust  will  cause  tLi-€ 
retainer  to  blow.    Do  not  plug  up  the  retainer. 

Automatic  Slack  Adjuster  (Figures  67,  68). 

The  slack  adjuster  was  designed  to  overeon3.€ 
one  of  the  greatest  irregularities  of  the  air-brak^, 
i.  e.,  i^iston  travel.  About  the  only  defect  w« 
should  expect  of  the  adjuster  would  be 

Failing  to  Take  Up  the  Slack.— JJuder  this 
head  we  might  find,  (1)  the  air-pipe  (Fig.  67} 
b  stopped  up.  This  would  prevent  the  axi^ 
from  entering  the  adjuster  cylinder  when  tb.^ 
brake-i)iston  traveled  far  enough  to  open  potr^ 
a.  If  the  air-pipe  should  become  broken 
blind  gasket  should  be  inserted  till  repairs  ca 
be  made;  (2)  the  packing  leather  19  (Figure  68  ^ 
of  the  adjuster  cylinder  becoming  dry  and  leafed'" 
ing,  thus  allowing  the  air  to  pass  the  pisto:^ 
instead  of  pushing  it  out  to  perform  its  duty  5 
(3)  the  screw  and  ratchet-wheel  becoming  cloggec^ 
so  that,  when  the  air  is  released,  the  spring  2^- 
is  not  able  to  turn  the  ratchet-wheel  and  take  uf^ 
the  slack. 

Adjuster  Becoming  Locked.— This  is  liable  t(7 
occur  when  the  brake-shoes  become  so  badly  worn 
that  the  adjuster  takes  up  slack  till  it  pulls  i\B 
cross-head  against  the  adjuster-frame,  thus  pre- 
venting the  pawl  from  disengaging.  The  later 
styles  of  adjusters  have  a  stop-pin  in  the  ad- 
juster-frame, or  a  tap-bolt  in  the  end  of  the 
sloevo  of  the  adjuster- wheel,  against  which  the 
ndjustor  crosshead  strikes. 
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To  Untock.—Should  the  adjuster  thus  become 
locked,  the  stop-pin  can  be  removed,  and  tiie  pawl 
disengaged.  In  the  older  form  of  adjusters  the 
stop-screw  was  omitted,  and  in  order  to  unlock 
the  pawl  it  was  necessary  to  remove  the  bolts  in 
'he  ratchet  casing,  so  that  the  pawl  could  be  dis- 
engaged. 

Care  of  the  Adjuster.— Ahout  the  only  care  the 
adjuster  needs  is  clesfning  and  oiling  when  the 
^xake  is  receiving  like  attention.  No  oil  what- 
^^er  should  be  placed  on  the  screw  or  ratchet-' 
^heel,  as  it  collects  dust  which  forms  gum  and 
'-auses  the  wheel  to  turn  hard  on  the  screw, 
^en  the  adjuster  is  cleaned,  fill  the  sleeve  of  the 
•atchet-wheel  about  half  full  of  dry  graphite  to 
ubricate  the  screw;  this  will  last  till  the  next 
ime  the  adjuster  receives  its  regular  cleaning. 
Letting  Out  Slack,— Since  the  duty  of  the  ad- 
uster  is  to  take  up  slack  as  the  brake-shoes  wear, 
t  necessarily  follows  that  the  brake-rigging 
should  be  let  out  at  the  adjuster  when  new  shoes 
^re  applied.  Letting  out  four  full  turns  of  the 
I'atchet-wheel  for  each  new  brake-shoe  applied  is 
a  good  rule  to  go  by. 

To  Test.—ljet  out  enough  slack  in  the  brake- 
rigging  so  that  when  the  brake  is  applied,  the 
brake-piston  will  move  out  past  port  a  (Figure 
67),  thus  admitting  air  through  pipe  h    to    the 
adjuster.     Leakage  of  the  air-pipe  or  adjuster 
packing-leather,  can  be  easily  detected.    Next  re- 
Jease  the  brake  and  note  if  the  ratchet-wheel  is 
turned  on  the  adjuster-screw  by  the  return  of  the 
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adjuster-piston,  when  the  brake  is  releasee 
After  the  adjuster  is  tested  and  found  all  righi 
take  up  the  brake-rigging  slack  so  that  pisto: 
travel  will  be  6%  inches  standing  test. 

Air  Signal  System  {Westinghouse  and  New 

York.) 

As  the  air-signal  system  does  not  compris 
many  parts  it  is  not  subject  to  many  diseases 
But  as  it  is  the  **  telephone ' '  of  the  conductor  t 
the  engineer,  it  is  very  important  that  the  signaL 
given  be  correctly  transmitted.  The  first  thing  t 
do  when  a  complaint  has  been  made  that  signal 
do  not  reach  the  engine  in  the  way  intended,  fi 
to  find  out  :f  they  are  properly  given.  Alway 
first  be  sure  the  signal  system  is  out  of  ord^ 
before  giving  it  medicine. 

Hoiv  to  Give  Sigfials.—As  has  been  intimate < 
above,  signals  are  so  often  imj)roperly  given  t\ict 
a  few  words  as  to  how  they  should.be,  will  no 
be  out  of  order.  Wh^n  a  blast  of  the  whistle  i^ 
to  be  made,  the  car  discharge-valve  should  b^ 
pulled  wide  open,  and  held  so  about  one  second. 
Then  the  discharge  valve  should  be  allowed  to 
remain  closed  until  the  pressure  has  again  equal- 
ized, which,  depending  upon  the  length  of  train. 
will  vary  from  2  to  3  seconds,  which  should  be 
allowed  between  each  blast.  Two,  three,  or  fonr 
blasts  of  the  car  discharsje-valve  in  quick  succes- 
sion on  a  long  train  will  result  in  one  long  blo^ 
of  the  whistle  on  the  engine.    Trainmen  are  often 
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liable  to  hold  the  discharge  valve  open  too  long, 
and  then  not  allow  sufficient  time  to  elapse  for 
the  air  to  equalize  before  making  another  blast. 
-Always  remember  it  is  not  the  amount  of  air  that 
is  let  out  of  the  signal  line,  but  how  quickly  it  is 
<3one  that  causes  the  whistle  to  blow. 

No  Air  from  Discharge  Valve.— -When  no  air 
^scapes  from  the  discharge-valve  when  it  is 
opened,  of  course  the  whistle  will  not  blow.  This 
Qiay  be  due  to  (1)  the  cut-out  cock  that  is  usually 
t>laced  in  the  discharge- valve  pipe  being  closed; 
(2)  or  a  signal  hose-cock  between  that  car  and 
the  engine  may  be  closed.  (3)  If  in  cold  weather, 
the  signal-pipe  may  be  frozen  up.  This  is  most 
liable  to  occur  in  the  hose  between  the  engine 
and  tender.  (4)  Or  a  bad  leak  in  the  signal  sys- 
tem will  let  the  air  out  as  fast  as  it  is  ablei  to 
get  by  the  reducing  valve.  This  last  fault,  how- 
ever, will  generally  be  indicated  by  a  faint  blow 
at  the  discharge-valve  when  it  is  opened. 

Whistle  Fails  to  Bloiv  (Westinghouse).— If 
there  is  a  blast  of  air  from  the  discharge  valve 
^lien  it  is  opened,  but  the  whistle  fails  to  blow, 
it  may  be  due  to  one  or  more  of  a  number  of 
causes:  (1)  The  air  passage  e,  in  the  signal- 
valve  (see  Figure  69)  that  admits  air  to  the 
whistle  may  be  stopped  up;  this  will  prevent  air 
from  reaching  the  whistle.  (2)  The  strainer  in 
the  tee  where  the  branch-pipe  to  the  car  dis- 
r'Jiarge- valve  connects  to  the  signal-pipe  may  be 
badly  filled  up  with  dirt,  so  as  to  prevent  the  air 
in  signal-line  getting  through  fast  enough  to  make 
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a  suflSciently  rapid  reduction  to  operate  the  sig- 
nal-valve.   Air  may  be  able  to  get  through  the 
strainer  so  as  to  fully  charge  the  signal  line, 
but  it  has  probably  required  considerable  time  to 
do  it.    To  Test  for  this,  close  both  hose-cocks  be- 
tween the  head  car  and  tender,  disconnect  the 
hose   and   make   a   reduction   in   the   signal-line 
by   opening  the   cock  a  small  amount.     If  the 
whistle  blows  all  right,  with  a  slight  reduction, 
the  trouble  is  not   on  the  engine.      (3)    If  the 
whistle,  however,  fails  to  blow,  it  may  be  th^t 
the  small  port  d  in  the  signal-valve  is  stopped 
up  with  dirt,  preventing  air  from  getting  to  the 
signal- valve.    (4)  The  stem  10  of  the  signal-valve 
may  have  become  so  loose  in  the  bushing  9  at 
to    let   the   air   pressure  in   chamber   B   reduce 
as  fast  as  the  pressure  is  reduced  in  chamber  A_ 
This  occurs  in  consequence  of  the  air  passing  b5 
the   stem  into  passage  c  and  into   chamber  Jl. 
and  permits  both  to  reduce  together,  in  whiet 
event  the  stem  10  does  not  rise  and  no  air  i? 
admitted  to  passage  e  which  connects  with  the 
whistle.     (5)  Approximately  the  same  action  re- 
suits  if  the  signal-valve  diaphragm  12  become^ 
cracked  or  leaks;  or  if  it  becomes  loose  so  that 
it  *'bags,"  the  whistle  will  not  blow,  as  the  dia- 
phragm will  fill  Chamber  A  without  raising  the 
stem  10.     To  Locate  and  Remedy  the  last  three 
defects,  it  will  be  necessary  to  take  the  signal- 
valve  apart.    Before  doing  so,  however,  be  s\m 
that  the  trouble  is  not  in  the  whistle  itself.    j[6) 
If  the  bowl  of  the  whistle  becomes  filled  with 
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^i   dirt,  or  the  bell  is  improperly  adjusted,  it  will 
™   Xiot  blow.    To  TesU^Jl  the  trouble  is  in  the  sig- 
^-valve  or  whistle,  have  some  one  make  a  reduc- 
tion in  the  signal-line  and  carefully  note  if  any 
air  comes  out  of  the  whistle.    If  no  air  appears 
there,  look  elsewhere  for  the  trouble. 

(New  York)  The  New  York  whistle  failing  to 
blow  will  be  from  almost  the  identical  defects 
ttiat  prevented  the  Westinghouse  from  blowing; 
Excepting  that  stem  10  (Figure  69)  does  not  ex- 
"tend    downward    through    the    diaphragm    into 
<2liamber  B ;  thus  there  is  no  defect  from  air  leak- 
ing past  it  into  chamber  B,  as  explained  for  the 
f^ourth  cause  of  the  Westinghouse  whistle  not 
blowing  in  preceding  article. 
I         Whistle    Blows     When    Not     Wanted.— T\Ab 
\  trouble  may  present  itself  in  several  different 
\  "Ways,  and  the  defect  is  located  according  to  the 
I  manner  in  which  the  whistle  blows.     A  contin- 
l  tious  blow  of  the  whistle  is  caused  by  dirt  becom- 
l  ing  lodged  on  the  seat  of  the  stem  10,  of  the 
I  ^Vestinghouse     (Figure    69),    where    it    enters 
\  the  bushing  7;  if  the  New  York,  where  it  closes  the 
'  passage  e,  which  is  connected  directly  with  the 
whistle,   thus  causing  the  whistle  to  blow  con- 
tinually. 

//  the  Whistle  Blows  When  Brakes  Are  Re- 
leased, it  is  a  sure  indication  that  you  have  main 
'^servoir  pressure  in  your  signal  line,  instead  of 
0  pounds,  the  usual  standard.     This  is  due  to 
)me  fault  in  the  reducing  valve.     (See  Plates 
{3  and  A3  Appendix.)    If  an  old-style  Westing- 
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house  or  a  New  York  reducing  valve,  it  will  gen- 
erally be  found  due  to  a  weak  or  broken  spring 
10,  allowing  supply  valve  5  to  remain  off  its  seat 
If  an  improved  redueing-valve,  (1)  the  regulat- 
ing nut  14  is  screwed  up  too  tight,  causing  the 
spring  13  to  hold  the  valve  4  from  its  seat;  (2) 
or  dirt  or  scale  may  be  on  the  seat  of  valve  i 
holding  it  from  its  seat.  The  proper  course  to 
pursue  is  to  first  ease  up  on  the  regulating  nut  14. 
If  this  does  not  reduce  the  pressure,  the  valve  4 
must  be  taken  out  and  its  seat  cleaned.  To  do 
this  close  the  cock  in  the  reducing-valve,  which 
shuts  off  main  reservoir  pressure.  Then  close 
the  hose-cock  of  the  signal  line  behind  the 
tender,  if  coupled  to  a  train,  and  open  the  one  on 
the  front  of  the  engine.  There  will  then  be  no 
air  pressure  in  the  reducing-valve,  and  you  have 
wasted  very  little.  The  reason  the  whistle  blows 
when  the  signal  line  pressure  is  equal  to  the  main 
reservoir,  is  that  tlie  reducing  valve,  being  held 
open,  establishes  a  direct  passage  between  the 
main  reservoir  and  the  signal-line,  so  that  the  main 
reservoir  becomes  virtually  a  part  of  the  signal- 
line.  When  the  brakes  are  released,  a  reduction 
is  made  in  the  main  reservoir,  which  causes  the 
whistle  to  blow  just  the  same  as  though  the  reduc- 
tion had  been  made  in  the  signal-line  itself. 

Whistle  MaJxes  One  Long  Blast  or  Several 
Short  Ones  (Westinghouse).— By  this  is  meant 
that  when  several  blasts  of  the  car  discharge- 
valve  are  made,  instead  of  the  whistle  responding 
to  each,  it  blows  one  long  note.    As  has  been  said 
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fore,  in  nine  cases  oui,  of  ten,  it  will  be  found 
le  to  the  reductions  having  been  made  too  close 
a;ether.  After  you  have  convinced  yourself,  how- 
er,  that  such  was  not  tlie  case,  then  tlie  trouble 
ist  be  looked  for  in  the  signal-valve.  If  the 
;m  10  (Figure  69)  works  stiffly  in  the  bushing 

it  will  require  the  pressure  on  each  side  of 
J  diaphragm  12  to  vary  considerably,  before  it 
moved.  The  stem  10,  having  the  proper  fit  in 
i  bushing  9,  plays  a  very  important  part  in  the 
ike-up  of  the  signal  apparatus.  If  it  fits  too 
)se,  as  explained  before,  the  whistle  will  be 
ely  not  to  blow  at  all,  and.  when  it  does,  will 
ten  make  a  number  of  short  notes,  closely  con- 
eted.  This  is  caused  by  equalization  between 
ambers  B  and  A,  while  the  reduction  is  still 
king  place  in  the  signal-line,  causing  it  to 
brate.  Pressure  on  the  top  aide  of  the  dia- 
iragm  is  supposed  to  aeemnulate  the  faster.    If 

fits  too  tight ;  when  it  is  once  raised,  it  remains 
1  nntil  the  pressure  on  the  upper  side  becomes 
msiderably  greater  before  it  will  seat  again. 
lie  small  variations  in  pressure  between  car  dis- 
large-valve  blasts  will  not  be  sufficient  to  move 

Whistle  Makes  One  Long  -Blast  or  Several 
hort  Ones  (New  York).— Little  trouble  has 
sn  experienced  in  this  respect  with  the  New 
ark  signal-valve.  The  construction  is  different 
lich  is  susceptible  to  different  defects  or 
jubles. 


I 
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High-Speed  Brake. 

Since  the  advent  of  the  high-speed  brake,  it 
has  brought  its  care  and  attention.  It  must  be 
understood  that  the  extra  parts*  are  standard  ma- 
terial used  elsewhere  in  the  air-brake  equipment, 
with  the  exception  of  the  Westinghouse  reducing 
valve  (Figure  73)  and  the  New  York  compensat- 
ing valve  (Figure  81),  the  success  of  either  de- 
pending upon  their  sensitiveness  or  freedom  of 
action.  These  valves,  being  connected  to  the 
brake-cylinder  and  adjusted  at  60  pounds,  their 
irregularities  influence  the  brake-cylinder  air  by 
either  (1)  leakage,  (2)  failure  to  blow  down  the 
over-i^ressure,  or  (3)  not  closing  at  the  proper 
pressure. 

Leakage,  Westinghouse  Reducing  Valve.—^ 
pipe- joints   leading  from   the   brake-cylinder  to 
the  reducing-valve  should  be  tight ;  also  the  slide- 
valve  8  (Figure  73),  and  the  leather  washer  20,   ; 
which  makes  a  joint  at  e  when  the  reducer  is   ! 
closed.     This  washer  should  also  fit  the  cylinder  : 
neatly,  the  packing  ring  5  should  also  be  a  neat 
fit. 

New  York  Compensating  Valve.— This  valve 
has  two  pipe  connections,  both  of  which  should 
l)e  tight,  particularly  the  one  leading  from  the 
brake-cylinder,  the  leather  washer  H.  S.  80  (Fig- 
ure 83)  should  be  a  neat  fit  in  the  cylinder  and 
make  a  joint  on  the  upper  side  when  the  com- 
pensating valve  sliould  be  closed.  The  leather 
washer  H.  S.  80,  if  cut  a  little  too  large  in  diam- 
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r,  may  partially  reduce  the  annular  space  be- 
len  the  piston  and  the  bushing,  tending  to  re- 
ct  the  relief  ports,  and  thus  retard  somewhat 

escape  of  surplus  air  from  tlic  brake- 
Inder.  Care  should  be  had  in  renewing  the 
:her  washers  to  see  that  they  are  cut  tJie 
lit  diameter  of  the  top  of  the  piston,  or  a  little 
1,  if  anything.  The  upper  metal  packing  ring 
S.  81,  covering  the  relief  ports  in.  the  buah- 
,  together  with  the  leather  washer,  constitute 
oubie  control  of  the  relief  ports,  making  leak- 

from  the  brake-cylinder  almost  impossible. 
n*ever,  should  it  ever  be  necessary  to  renew 
upper  packing  ring,  care  should  be  taken  in 
iding  it  in  to  make  it  a  practically  air-tight 
^,  so  that  when  the  valve  starts  to  ojien,  air 
n  the  brake-cylinder  cannot  leak  past  it  in 
2saive  quantities. 

'he  lower  metal  packing  ling  H.  S.  81,  controls 
leakage  ports  b  (see  Figure  82),  and,  like  the 
ler  ring,  it  should  be  a  practically  air-tight 
since  it  forms  the  dividing  line  between  the 
ing-box  chamber  and  the  atmosphere.  In 
rgency  applications,  with  the  New  York 
;k-action  triple-valve,  tins  ring  should  retain 
air  vented  into  the  spring-box  chamber,  allow- 
no  leakage  except  as  the  vented  air  backs  out 
lugh  the  small  port  J,  in  the  non-return  cheek- 
■e,  shown  in  Figure  81. 

s  the  total  travel  of  the  piston  is  something 
than  the  width  of  a  single  packing  ring,  when 
piston  is  at  its  extreme  lower  traverse,  the 
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leakage  ports  6  come  opposite  the  annular  groove 
in  the  piston  between  the  two  packing  rings  and 
this  groove,  and  the  ports  provide  sufficient  out- 
let for  the  air  that  may  leak  by  the  upper  pack- 
ing ring  to  get  to  the  atmosphere.  The  leakage 
ports  h  do  not  influence  the  action  of  the  valve 
perceptibly ;  they  simply  carry  away  the  air  that 
may  leak  past  the  upper  metal  packing  ring,  tlius 
preventing  it  from  getting  down  into  the  sprbg 
box  chamber,  under  the  piston.  The  gasket  H.  S. 
90  (Figure  83)  makes  an  air-tight  joint  between 
the  body  and  the  spring-box;  the  bolts  that  join 
tliese  two  sections  together,  tnerefore,  should  be 
drawn  tight,  so  that  there  will  be  no  leakage  at 
this  point  from  the  spring-box  chamber.  The 
cap-nut  H.  S.  13  should  make  a  tight  joint  on 
the  body  H.  S.  76,  also  preventing  any  leak  from 
chamber  A. 

Failing  to  Open  and  Blow  Down  Over  Pres- 
sure    {Westinghouse     Reducing     Fa?t;e).— The 
cause  of  this  is  usually  found  to  be  either  the 
adjusting-spring  set  too  high,  the  piston  4  and 
stem  6  binding  in  the  cylinder  and  cap-nut,  or 
the  vent-port  in  the  bottom  of  check-nut  13  be- 
coming clogged,  so  that  any  air,  leaking  by  the 
washer  20  would  accumulate  and  help  the  adjust- 
ing spring  11  (Figure  83)  to  hold  the  piston  up 
and  the  slide-valve  closed.    The  exhaust  port  Y 
may    become    clogged,    although    a    pipe-elbo^ 
screwed  into  it  would  prevent  an  accumulation. 
The  strainer  17  (Figure  74)  may  also  be  elogsred 

Netv    York    Compensating    Valve. — Like    the 
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Westinghouse  Keducer,  when  it  fails  to  blow 
down  the  over-pressure,  it  may  be  adjusted  too 
liigh.  The  strainer  17  (Figure  80J  may  also  be 
dogged;  the  piston  and  stem  may  be  binding  in 
the  cylinder  or  cap-nut;  or  the  vent  port  J  of 
the  non-return  check  G  may  be  stopped  up,  thus 
preventing  the  reduction  of  any  pressure  that 
may  accumulate  in  chamber  A  during  emergency 
action. 

Not  Closing  at  the  Proper  Pressure  (Reducing 
or  Compensating  Value). — This  particular  action 
may  be  traced  to  the  piston  and  stem  binding  in 
the  cylinder  or  cap-nut,  the  adjusting  spring  set 
at  too  low  tension  or  spring  broken,  or  some 
obstruction  may  accumulate  in  the  port  open- 
ings or  on  the  leatlier  washer,  thus  interfering 
vith  the  full  return  of  the  moving  parts. 

To  Test  and  Adjust  {Reducing  or  Compensat- 
ing Fo^ue).— Connect  an  air-gauge  to  the  special 
tee  in  the  brake-cylinder  pipe,  that  the  air  pres- 
sure may  be  observed.  Charge  the  equipment  to 
at  least  100  pounds  pressure  and  apply  the  brake. 
The  reducer  or  compensating  valve  should  open 
it  62  or  63  pounds  |)ressure  service  application 
md  close  at  60  pounds  after  a  full  service  or 
mergeney  application.  A  change  of  adjustment 
my  be  accomplished  by  removing  the  check-nut 
nd  tightening  or  loosening  the  adjusting  screw. 

Cleaning  and  Oiling.— All  parts  of  the  high- 
aeed  brake  should  be  cleaned  and  lubricated  at 
ast  every  three  months,  as  the  high-pressure 


812  THE  AIR  BRAKE. 

air  has  a  greater  tendency  to  wear  off  the  lubri- 
cation than  has  the  lower  pressures. 

Combined  Automatic  and  Straight  Air  Brake. 
(Figure  84  or  Figure  91.) 

About  the  only  defects  that  need  to  be  men- 
tioned under  this  subject  is  the  leakage  of  the 
valve-seats  on  account  of  dirt  or  gum,  or  the  seats 
becoming  worn. 

Reducing  Valve  {Westinghouse  or  New  Torh)> 
—Should  the  seats  of  this  valve  leak,  the  straight 
air  pressure  will  become  greater  than  the  desired 
amount,  and  possibly  slide  the  wheels  during  the 
time  the  straight  air  is  used  to  stop  the  engine. 
Usually  cleaning  the  supply-valve  or  regrinding 
it,  will  overcome  this  trouble. 

Straight  Air-Brake  Valve  {Westinghov^e).-^ 
Eeferring  to  Figure  88,  if  the  seat  of  application 
valve  8  leaks,  it  will  cause  a  blow  through  the 
exhaust  opening  of  the  brake-valve  when  it  is 
on  release  position;  if  the  straight  air-brake  is 
applied,  valve  8  leaking  will  allow  the  brake  to 
apply  harder  with  the  brake-handle  on  lap  posi- 
tion. If  release-valve  9  leaks,  it  will  cause  a  blow 
tlirough  the  exhaust  when  the  brake  is  applied, 
and  then  it  will  allow  the  brake  to  release  when 
the  brake-handle  is  placed  on  lap  position.  Clean 
the  valves  or  renew  the  leather  seats;  this  can 
be  done  by  removing  the  caps  12  or  13,  as  the 
case  may  require. 

Straight  Air-Brale   Valve   {New   ForA;).— Ke- 
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ferring  to  Figure  93,  if  the  slide-valve  227  leaks, 
it  will  cause  a  blow  at  the  exhaust  when  the 
brake-handle  Is  on  release  position,  it  the  brake 
be  applied  lightly,  it  will  usually  apply  the  brake 
stronger,  although  it  is  possible  to  have  the  slide- 
valve  leak  only  wlien  the  straight  air-brake  is 
applied;  if  such  is  the  ease,  the  brake-cylinder 
^r  will  leak  out  through  the  exhaust  during  the 
application  of  the  brake.  The  cure  is  usually 
to  clean  and  oil  the  slide-valve  and  seat,  or  have 
them  faced  off  and  reground. 

The  Double  Check-Valve.—Bofh  Westinghouse 
and  New  York  double  check-valves  have  leather 
seats  on  the  ends  of  the  piston-valve.  Referring 
to  Figure  87,  if  the  leather  seat  which  makes  a 
joint  at  b  leaks,  it  will  cause  a  blow,  at  the  triijle- 
valve  exhaust,  when  applying  the  straight  air- 
brake. If  the  leather  seat  which  makes  a  joint 
at  (1  leaks,  a  blow  will  occur  at  the  straight  air- 
brake valve  exhaust  when  the  automatic  brake  is 
aiiplied.  Clean  or  renew  the  troublesome  seat. 
It  can  be  easily  removed  by  disconnecting  union 
S  and  unscrewing  cap  2. 

The  Safety  Vulve  (Westinghouse  and  New 
york), — The  safety  valve,  being  connected  to  the 
)rake-cylinder,  will  of  course  affect  that  pressure 
inly  when  the  brake  is  applied.  Where  the 
afetj'-valveleaksit  is  usually  dirt  under  the  seat, 
r  it  needs  grinding  in.  A  blow  at  the  safety- 
alve  may  be  caused  by  its  being  adjusted  too 
•w,  or  the  reducing-valve  may  be  adjusted  too 
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high,  SO  that  it  raises  the  brake-cylinder  pressu 
above  the  blow-off  point  of  the  safety-valve. 

To  Test.— If  the  equipment  has  a  permane 
*  air-gauge  connected  to  show  brake-cylinder  pre 
sure,  it  can  be  used  to  test  and  adjust  the  redr 
ing-valve  and  safety-valves.  TVTiere  the  engine 
not  so  equipped,  a  test-gauge  may  be  temporari 
used  for  such  purpose  by  connecting  it  to  tl 
plugged  opening  at  A  or  B,  as  in  Figure  84. 

To  Adjust.— ^et  the  reducing  valve  at  ' 
pounds  and  the  safety-valve  at  53  pounds. 


CHAPTEK  XXV., 

HANDLIKG  AND   CAEE  OF  THE  AlE-BEAKE. 

[aving  thoroughly  mastered  tlie  eoustruction 
principle  of  action  of  the  air-brake,  the  next 
I  is  to  learn  how  to  oijerate,  care  for  aud 
lat  it. 

he  articles  apijearing  in  this  part  will  be 
!n  up  in  rotation  as  they  would  naturally  pre- 
themselves  to  the  engineer  from  the  time  he 
IS  on  his  engine,  following  him  through  his 
re  trip,  and  leaving  him  as  he  leaves  his  en- 
'  after  the  trip  is  made. 

he  Pump—Packing  the  Piston  Rod.—The 
ier  time  to  jjack  the  pump  is  before  it  is 
ted,  as  everything  is  then  cool  and  the  opera- 
is  not  so  likely  to  be  attended  with  burnt 
srs.  Never  allow  your  pump  to  blow.  It  not 
'  makes  the  ])ump  deficient,  but  the  steam  and 
escaping  tend  to  cut  a  cliannel  in'  the  piston- 
just  as  running  water  cuts  away  a  rock. 
;  cutting  may  be  so  little  that  it  cannot  be 
ced  witii  the  naked  eye,  but  the  one  who 
irs  his  pump  to  blow  long  at  a  time,  always 
a  blowing  pump,  and  usually  complains  that 
'cannot  pack  it  so  it  will  hold";  neither  can 
one  else  after  it  is  ruined.     In  packing  do 
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^orvoir  at  90  i)Ounds  or  more  if  serv" 
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uld  be  opened.  Start  the  pump  slowly  at  first 
il  about  30  or  40  pounds  of  air  are  accmiiu- 
d  for  the  pistons  to  cushion  on,  as  there  is  no 
vision  made  in  tlie  steam  end  of  the  steam 
nder  to  bring  the  piston  easily  to  rest,  and 
sequently  there  is  nothing  to  prevent  it  from 
eutly  striking  the  cylinder  heads.  Start  the 
'icator  soon  after  you  start  the  pump.  After 
pump  is  warm,  close  the  drain  cocks,  open  the 
ip  throttle  wide  enough  to  run  the  pump  at  a 
lerate  speed. 

peed  of  Pump. — Do  not  adhere  to  an  old  rule 
un  the  pump  as  slowly  as  possible  "just  so  as 
:upply  air  enough";  this  is  wrong;  the  gov- 
)r  will  attend  to  that  in  a  better  manner  tlian 

can.  Never  run  the  pump  slower  than  90 
;ie  strokes  a  minute.  Pumps  that  have  been 
evvice  a  long  time  without  overhauling  will  do 
er  at  120  single  strokes  a  minute.  The  speed 
'  be  increased  as  occasion  may  demand  but 
ir  faster  than  about  140  strokes  a  minute. 
ler  extreme  will  not  give  the  best  results.  If  the 
ip  is  run  too  slowly,  some  of  the  air  will  have 
( to  leak  past  the  packing  rings  into  the  other 

of  the  cylinder.  This  w^ll  cause  it  to  com- 
s  less  air  per  stroke,  as  it  is  heated  by  being 
urned"  back  and  forth  from  one  end  of  the 
ider  to  the  other,  and  taking  the  place  of  cold 
h  air  that  would  otherwise  be  drawn  in.  A 
ip  running  too  fast  will  heat  because  the  re- 
ing  valves  do  not  permit  a  full  cylinder  of  air 
e  drawn  in  at  the  receiving  end  of  each  stroke. 
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Then  the  discharge  valves  do  not  let  the  air 
through  into  the  main  reservoir  as  fast  as  it  is 
being  compressed  by  the  piston,  consequently  it 
is  subjected  to  a  very  high  pressure  at  each  end 
of  the  stroke ;  high  pressure  means  high  tempera- 
ture. (When  free  air  at  60  degrees  is  compressed 
it  will  raise  in  temperature  as  follows,  70  pounds 
400°,  90  pounds  450°,  105  pounds  490°.)  It  is 
plain  to  see  that  if  the  pump  is  run  at  a  medium 
speed,  cool  air  enters  at  each  stroke  to  absorb 
the  heat ;  the  final  cylinder  temperature  is  not  so 
high*;  also  the  slower  speed  gives  the  pump  more 
time  to  radiate  its  heat.  Now  that  your  pump  is 
properly  started  on  its  mission  of  compressing 
air,  there  must  be  some  place  to  put  it.  You 
think  in  the  main  reservoir,  but  you  are  not  sure 
there  is  room  for  it;  it  may  be  full  of  water.  So 
the  next  step  is  to 

Drain  the  Main  Reservoirs  and  Blow  Out  tU 
Train-Pipe.^There  are  two  important  reasons 
for  this:  (1)  If  the  water  is  allowed  to  accuniu- 
late,  it  will  get  into  the  air-brake  equipment;  in 
cold  weather  they  will  freeze  up  and  be  entirely 
out  of  service.  (2)  You  need  all  the  space  for 
the  storage  of  air.  Eemember  there  is  but  one 
rule  for  the  size  of  the  main  drum,— as  large  as 
possible.  Be  sure  to  use  all  the  room  in  it  for 
the  storage  of  air. 

The  Test  Before  Leaving  the  Engine  House.-- 
When  the  governor  stops  the  pump,  the  train-pipe 
hand  of  the  gauge  should  stand  at  70  pounds  and 
the  main  reservoir  at  90  pounds  or  more  if  serv- 
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ice  demands,  for  high  speed  brake,  train-line  110 
pounds,  main  reservoir  120  to  130  pounds.  Now 
aiake  a  20  ponnd  reduction  and  note  if  the  brake 
Jets;  then,  leaving  the  handle  on  *4ap,*'  shut  off 
he  pump  and  watch  both  hands  of  the  gauge  for 
I  moment;  if  they  remain  stationary  the  brake 
'alve,  main  reservoir  and  train-line  are  tight 
^ow  note  if  the  brakes  have  not  released  or 
eaked  off.  Then  see  that  the  driver  brake  pis- 
ons  do  not  travel  less  than  ^  or  more  than  ^ 
►f  their  stroke,  and  the  tender  and  engine  truck 
>rake  pistons  do  not  travel  less  than  six  or  more 
han  eight  inches.  Then  place  the  brake  valve 
landle  in  **  release ''position  and  back  to  running 
)osition,  noticing  if  brakes  all  release.  If  so  the 
^ngme  is  ready  to  leave  the  round-house. 

If  you  are  to  pull  a  passenger  train,  in  addition 
0  the  above  you  should  slightly  open  the  hose 
*ock  of  the  whistle-line  several  times,  closing 
'luiekly,  in  order  to  test  the  air  signal  whistle. 

Coupled  to  a  Passenger  Train:  The  Terminal 
^e5^.— After  being  coupled  to  the  train,  do  not 
test  the  train  brakes  until  you  have  the  full  train- 
I'ue  pressure  and  the  train  is  reasonably  free 
from  leaks.  If  there  are  no  serious  leaks,  and  a 
^^ignal  is  given  by  the  inspector  or  train  crew  to 
apply  the  brakes  make  a  service  application  suf- 
ficient to  produce  a  20  to  25  pound  train-pipe  re- 
luction.  Lap  the  valve,  leaving  it  there  until  the 
)rakes  are  inspected  and  the  signal  is  given  to 
elease.  Be  particular  to  see  that  the  inspector 
ives  the  signal  to  release  from  the  rear  car,  then 
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be  made  from  the  locomotive  on  trains  to  "I 
backed  from  the  yards,  and  afterwards  fro: 
the  Back-up  Hose  by  signaling  to  the  engines 
and  then  making  the  application;  the  engineer  i 
observe  if  a  reduction  is  made  as  indicated  by  tl: 
black  hand  of  the  air  gauge,  and  when  such  a  rr 
duction  is  made  to  signal  to  the  rear  end.  Tl 
standard  code  of  signals  of  the  road  in  questic 
should  be  used.  Only  the  Back-up  Hose  test  i 
described  should  be  made  on  trains  to  be  backe 
from  terminals  when  the  make  up  of  train  h« 
not  been  changed  at  the  terminal.  (5)  A  runnin 
test  with  the  Back-up  Hose  should  be  made,  th- 
first  application  being  about  200  feet,  or  aboui 
three  coach  lengths  from  the  start,  the  enginemaD 
to  stop  if  a  slow  down  is  not  felt  within  this  dis- 
tance. (6)  The  handle  of  the  engineer's  brake 
valve  should  be  carried  in  Running  Position,  and 
not  placed  on  *^Lap"  to  assist  in  making  an 
application  from  the  Back-up  Hose.  Following 
either  a  slow  down  or  stop  when  signal  is  given 
to  continue  backing,  the  handle  of  the  brake  valve 
should  be  moved  "to  ^* Release'*  position  as  in 
making  a  regular  brake  release  (to  be  sure  all 
brakes  are  released).  On  grades  where  a  traii^ 
will  not  stand  with  brakes  released,  it  should  be 
held  by  the  straight  air  brake  on  the  engine  and 
tender^  or,  in  the  absence  of  such  a  brake,  by  ad- 
mitting steam  to  the  cylinders  with  engine  re- 
versed. The  engineer  should  apply  the  automatic 
l)rake,  in  the  absence  of  a  sufficient  applicatioi 
from  the  back-up  hose  whenever  it  is  required  t< 
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insure  the  safety  of  the  train.*  (7)  Trainmen 
should  understand  that  to  operate  the  brakes  from 
the  Back-up  Hose,  with  the  handle  of  the  brake 
valvein** Running' 'position,  the  valve  should  be 
opened  gradually ;  also  that  the  opening  should  be 
gradually  increased  until  the  valve  is  either  wide 
open,  the  train  has  slowed  down  as  much  as  is 
desired,  or  has  stopped.  It  must  not  be  opened 
and  closed.  In  case  they  have  applied  the  brake 
too  hard,  closing  the  Back-up  Hose  will  allow  the 
brakes  to  release  and  recharge.  The  rapidity 
^th  which  the  valve  should  be  opened  will  de- 
pend on  the  speed  and  length  of  the  train  and  the 
distance  th^re  is  to  stop  in.  In  case  of  emergency 
ii  should  be  opened  wide,  instantly. 

Making  a  Water  Plug  Stop  With  Passenger 
fram.— Care  should  be  exercised  in  making  a 
Water-tank  or  coal-chute  stop.  Many  engineers 
do  not  go  about  it  in  the  right  way.  They  natur- 
ally choose  the  plug  as  the  place  they  want  to  stop 
and  don't  care  how  (provided  they  accomplish 
their  object).  A  better  way  is  to  use  two  applica- 
tions, calculate  stopping  about  30  feet  short,  and 
then  when  the  train  has  slowed  down  to  about  2 
or  3  miles  an  hour,  throw  the  brake  handle  into 
full  release  and  immediately  return  it  to  lap. 
Then  when  the  tank  hole  comes  nearly  opposite 
plug,  'a  very  slight  reduction  will  bring  you  to  a 
stop  at  the  right  place  without  any  unpleasant  jar. 

♦The  use  of  Running  position  is  favored  that  fuU  train  pipe 
pressure  may  be  maintained.  It  is  not  deemed  necessary  to 
"lap"  the  brake  valve  during  brake  application  of  the  Back 
up  Hose,  as  the  brake  will  respond  promptly  from  either  poa^ 
tlon. 
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Steadying  Fast  Passenger  Trains  on  Curves.- 
This  should  be  done  by  a  moderate  application  of 
tlie  brakes  to  prevent  the  train  from  '^  Lurching'* 
as  the  engine  and  cars  strike  the  curve.  To  do 
this  satisfactorily,  make  the  application  an  engine 
length  before  striking  the  curve,  allowing  the 
brake  to  remain  applied  till  the  last  car  is  on  the 
curve,  then  release.  It  will  not  be  necessary  to 
hold  the  brake  on  clear  around  the  curve  as  the 
^^ lurch''  is  over  as  soon  as  the  flanges  of  the 
wheels  crowd  the  outside  rail. 

Coupling  to  Freight  Train.— When  coupling  to 
a  train  that  is  already  charged,  always  leave  the 
brake  handle  in  running  position.  But  before 
coupling  to  a  long  train  that  is  not  charged,  it  is 
a  good  plan  to  make  several  heavy  applications 
of  the  engine  and  tender  brakes  and  then  leave 
the  brake  valve  on  ^4ap"  until  the  engine  is 
coupled  to  the  train.  Unless  you  do  so,  the  flow 
of  air  back  into  the  train  will  apply  the  engine 
and  tender  brakes  so  that  you  will  be  unable  to 
move  for  a  little  while,  unless  you  bleed  them  off. 

Charging  the  Tram.— While  the  train  is  charg- 
ing the  trainmen  or  inspector  should  pass  along 
the  train,  examining  it  for  leaks  in  the  train-pip® 
and  auxiliary  pressures,  repairing  same  to  the 
best  of  their  ability.  When  the  train-pipe  is 
charged  to  full  pressure  and  is  reasonably  free 
from  leaks  usually  the  engineer  gives  a  short 
blast  of  the  engine  whistle,  signaling  his  readiness 
to  test  the  brakes. 

Testing  the  Brakes  on  Freight  Traiws.- Usually 
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the  signal  to  apply  brakes  is  given  by  the  I'ear 
Iraiiimaia  or  inspector,  tliis  is  repeated  by  the 
head  trainman  or  inspector;  upon  receiving  the 
signal,  the  engineer  should  apply  the  brake  with 
a  fuU  service  application;  the  trainmen  or  in- 
spectors should  examine  each  car  in  succession  as 
they  move  toward  each  other  inspecting  the 
brakes  until  each  car  is  reached.  Eveiything 
being  all  right,  they  give  the  signal  to  the  engi- 
neer to  release;  they  then  retrace  their  steps, 
examining  each  car  again,  noting  if  all  the  brakes 
are  released.  The  engineer  should  be  advised 
tow  many,  if  any,  of  the  brakes  were  cut  out,  the 
general  condition  of  the  brakes,  and  the  tonnage 
of  the  train. 

Handling  Air  Brakes  on  Freight  Trains.  Mak- 
ing the  First  Reduction.—'When.  making  the  first 
rednetion,  remember  it  must  be  sufficient  to  push 
the  piston  in  the  brake-cylinder  past  the  leakage 
groove  in  all  the  cars,  or  the  brake  will  not  only 
iiimiediately  leak  off  and  the  air  be  wasted,  but 
the  brakes  on  those  particular  cars  cannot  be  set 
as  hard  as  the  others,  as  part  of  the  air  in  the 
auxiliary-reservoir  has  escaped  to  the  atmosphere 
tbrough  the  leakage  groove  in  the  brake  cylinder, 
thus  reducing  the  pressure  wJiich  cannot  again  be 
regained  until  the  engineer's  brake  valve  has 
been  thrown  in  release  or  running  position,  re- 
leasing and  recharging  all  the  brakes.  Again  care 
nnst  be  taken  not  to  make  the  reduction  too 
leavy  or  serious  damage  will  be  done  by  the 
ipid  bunching  of  the  train.     Remember  also  the 
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Steadying  Fast  Passenger  Trains  on  Curves.  — 
This  should  be  done  by  a  moderate  application  c 
the  brakes  to  prevent  the  train  from  '^  Lurching- 
as  the  engine  and  cars  strike  the  curve.  To  c3 
this  satisfactorily,  make  the  application  an  engim 
length  before  striking  the  curve,  allowing  thi 
brake  to  remain  applied  till  the  last  car  is  on  the 
curve,  then  release.  It  will  not  be  necessary  to 
hold  the  brake  on  clear  around  the  curve  as  the 
^4urch''  is  over  as  soon  as  the  flanges  of  tlie 
wheels  crowd  the  outside  rail. 

Coupling  to  Freight  Train.^When  coupling  to 
a  train  that  is  already  charged,  always  leave  tbe 
brake  handle  in  running  position.  But  before 
coupling  to  a  long  train  that  is  not  charged,  it  is 
a  good  plan  to  make  several  heavy  applications 
of  the  engine  and  tender  brakes  and  then  leave 
the  brake  valve  on  ^^lap"  until  the  engine  is 
coupled  to  the  train.  Unless  you  do  so,  the  flow 
of  air  back  into  the  train  will  apply  the  engine 
and  tender  brakes  so  that  you  will  be  unable  to 
move  for  a  little  while,  unless  you  bleed  them  off. 

Charging  the  Train.— While  the  train  is  charg- 
ing the  trainmen  or  inspector  should  pass  along 
the  train,  examining  it  for  leaks  in  the  train-pip® 
and  auxiliary  pressures,  repairing  same  to  the 
best  of  their  ability.     When    the    train-pipe  is 
charged  to  full  pressure  and  is  reasonably  free 
from   leaks  usually  the   engineer  gives  a  short 
blast  of  the  engine  whistle,  signaling  his  readiness 
to  test  the  brakes. 

Testing  the  Brakes  on  Freight  Trains.— JJsuaWy 
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the  signal  to  apply  brakes  is  given  by  the  rear 
trainman  or  inspector,  tbiff  is  repeated  by  the 
head  trainman  or  inspector;  upon  receiving  the 
signal,  the  engineer  should  apply  the  brake  with 
a  full  service  application;  the  trainmen  or  in- 
spectors should  examine  each  car  in  succession  as 
they  move  toward  each  other  inspecting  the 
brakes  until  each  car  is  reached.  Everything 
being  all  right,  they  give  the  signal  to  the  engi- 
neer to  release;  they  then  retrace  their  steps, 
examining  each  car  again,  noting  if  all  the  brakes 
are  released.  The  engineer  should  be  advised 
how  many,  if  any,  of  the  brakes  were  cut  out,  the 
general  condition  of  the  brakes,  and  the  tonnage 
of  the  train. 

Handling  Air  Brakes  on  Freight  Trains.  Mak- 
ing the  First  Reduction.^Vfhen  making  the  first 
reduction,  remember  it  must  be  suflScient  to  push 
the  piston  in  the  brake-cylinder  past  the  leakage 
groove  in  all  the  cars,  or  the  brake  will  not  only 
immediately  leak  off  and  the  air  be  wasted,  but 
the  brakes  on  those  particular  cars  cannot  be  set 
^s  hard  as  the  others,  as  part  of  the  air  in  the 
auxiliary-reservoir  has  escaped  to  the  atmosphere 
through  the  leakage  groove  in  the  brake  cylinder, 
thus  reducing  the  pressure  which  cannot  again  be 
regained  until  the  engineer's  brake  valve  has 
been  thrown  in  release  or  running  position,  re- 
leasing and  recharging  all  the  brakes.  Again  care 
must  be  taken  not  to  make  the  reduction  too 
heavy  or  serious  damage  will  be  done  by  the 
rapid  bunching  of  the  train.     Rememher  also  the 
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Steadying  Fast  Passenger  Trains  on  Curves^- 
This  should  be  done  by  a  moderate  application  < 
the  brakes  to  prevent  the  train  from  '^  Lurching 
as  the  engine  and  cars  strike  the  curve.  To  c 
this  satisfactorily,  make  the  application  an  engir 
length  before  striking  the  curve,  allowing  thi 
brake  to  remain  applied  till  the  last  car  is  on  the 
curve,  then  release.  It  will  not  be  necessary  to 
hold  the  brake  on  clear  around  the  curve  as  the 
^4urch"  is  over  as  soon  as  the  flanges  of  the 
wheels  crowd  the  outside  rail. 

Coupling  to  Freight  Train.— When  coupling  to 
a  train  that  is  already  charged,  always  leave  the 
brake  handle  in  running  position.  But  before 
coupling  to  a  long  train  that  is  not  charged,  it  is 
a  good  plan  to  make  several  heavy  applications 
of  the  engine  and  tender  brakes  and  then  leave 
the  brake  valve  on  '4ap"  until  the  engine  is 
coupled  to  the  train.  Unless  you  do  so,  the  flow 
of  air  back  into  the  train  will  apply  the  engine 
and  tender  brakes  so  that  you  will  be  unable  to 
move  for  a  little  while,  unless  you  bleed  them  off. 

Charging  the  Tram.— While  the  train  is  charg- 
ing the  trainmen  or  inspector  should  pass  along 
the  train,  examining  it  for  leaks  in  the  train-pip® 
and  auxiliary  pressures,  repairing  same  to  the 
best  of  their  ability.  When  the  train-pipe  is 
charged  to  full  pressure  and  is  reasonably  free 
from  leaks  usually  the  engineer  gives  a  short 
blast  of  the  engine  whistle,  signaling  his  readiness 
to  test  the  brakes. 

Testing  the  Brakes  on  Freight  Traiws.- Usuall; 
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the  signal  to  apply  brakes  is  given  by  the  rear 
traimnan  or  inspector,  this^  is  repeated  by  the 
head  trainman  or  inspector;  upon  receiving  the 
signal,  the  engineer  should  apply  the  brake  with 
a  full  service  application;  the  trainmen  or  in- 
spectors should  examine  each  car  in  succession  as 
they  move  toward  each  other  inspecting  the 
brakes  until  each  car  is  reached.  Everything 
being  all  right,  they  give  the  signal  to  the  engi- 
neer to  release;  they  then  retrace  their  steps, 
examining  each  car  again,  noting  if  all  the  brakes 
are  released.  The  engineer  should  be  advised 
how  many,  if  any,  of  the  brakes  were  cut  out,  the 
general  condition  of  the  brakes,  and  the  tonnage 
of  the  train. 

Handling  Air  Brakes  on  Freight  Trains.  Mak- 
ing the  First  Reduction.^When  making  the  first 
reduction,  remember  it  must  be  suflScient  to  push 
the  piston  in  the  brake-cylinder  past  the  leakage 
groove  in  all  the  cars,  or  the  brake  will  not  only 
immediately  leak  off  and  the  air  be  wasted,  but 
the  brakes  on  those  particular  cars  cannot  be  set 
^s  hard  as  the  others,  as  part  of  the  air  in  the 
auxiliary-reservoir  lias  escaped  to  the  atmosphere 
through  the  leakage  groove  in  the  brake  cylinder, 
thus  reducing  the  pressure  which  cannot  again  be 
regained  until  the  engineer's  brake  valve  has 
been  thrown  in  release  or  running  position,  re- 
leasing and  recharging  all  the  brakes.  Again  care 
must  be  taken  not  to  make  the  reduction  too 
hea\y  or  serious  damage  will  be  done  by  the 
rapid  bunching  of  the  train.     Rememher  also  the 
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amount  of  reduction  necessary  to  cover  the  leak- 
age grooves,  varies  with  the  length  of  the  train. 
Thus  with  a  train  of  ten  cars  4  to  5  pounds  is 
generally  sufficient.     With  a  train  of  25  or  30 
cars  a  6  to  7  pound  reduction  is  required;  with 
a  train  of  45  to  60  cars  a  9  or  10  pound  reduction; 
while  a  train  of  80  or  100  cars  generally  requires 
about  a  12  pound  reduction.     Many  readers  no 
doubt  will  want  to  know  'Hhe  reason  why''  of 
this,  since  they  may  argue  the  volume  of  air  con- 
tained in  the  equalizing  or  supplementary  reser- 
voir is  always  the  same,  regardless  of  the  length 
of  the  train  and  consequently  a  reduction  or  ex- 
I)ansion  of  the  air  in  it  is  always  made  in  the 
same  manner.    This  is  correct  and  true,  but  the 
volume  of  air  in  the  train-line  on  the  other  hand 
increases  with  each  additional  car,  while  the  size 
of  train-line  exhaust  to  the  atmosphere  always  re- 
mains the  same ;  so  the  longer  the  train  the  longer 
it  takes  to  make  a  given  reduction  in  the  train- 
pipe.     It  is  time  with  the  Westinghouse  brake 
valve  the  gauge  will  fall  just  as  quickly  also;  but 
that  is  not  connected  with  the  train-pipe,  but  to 
the  equalizing  reservoir,  so  it  does  not  represent 
the  i^ressure  in  tiie  train-pipe  until  they  have  had 
time  to  equalize.    Now  that  we  have  learned  why 
the  air  in  the  train-pipe  reduces  more  slowly  on 
a  long  train  than  a  short  one,  we  can  also  see  that 
as  tlie  pressure  reduces  more  slowly  there  is  more 
chance  for  the  air  in  the  auxiliary  to  feed  back 
into  tiie  train-pipe  through  the  feed  groove  before 
it  is  closed  by  the   triple  piston  moving  past  it 
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?till  again,  the  slower  the  train-pipe  pressure  is 
educed  (as  would  be  the  case  on  a  long  train) 
he  more  slowly  the  air  will  feed  from  the  auxil- 
ary-reservoir  to  the  brake  cylinder,  and  the  more 
lowly  this  is  done  the  more  air  will  escape  past 
he  leakage  groove  to  the  atmosphere  instead  of 
orcing  the  brake  piston  out  when  the  reduction 
J  too  light  this  prevents  the  brake  that  would  set 
n  a  short  train  from  doing  so  with  the  same 
eduction  on  a  long  one. 

Following  Reductions  After  the  Firsf .— Just  as 
he  first  reduction  must  vary  with  the  length  of 
he  train,  so  must  the  following  reductions  and 
he  time  between  each  vary.  These  succeeding  re- 
actions should  range  from  2  to  6  pounds.  On  a 
hort  train  the  reductions  can  be  made  fairly  close 
ogether,  but  as  the  train  grows  longer  more  time 
nust  elapse  between  them.  It  must  be  remem- 
)ered  that  if  any  reduction  is  followed  by  another 
)efore  the  train-pipe  exhaust  ceases,  the  two  re- 
luctions  will  act  as  one.  For  example,  if  a  re- 
luction,  say  of  4  pounds,  is  made  followed  by  one 
•f  3  pounds  while  the  train-pipe  exhaust  is  still 
pen,  it  will  be  the  same  as  if  a  7  pound  reduc- 
ion  had  been  made  in  the  first  place.  And  as  the 
mger  the  train  the  longer  the  train-pipe  exhaust 
ill  blow,  so  the  longer  time  you  must  wait  be- 
)re  you  should  make  another  reduction. 

Coming  to  Dead  Stop  on  Freight  Trains. — 
lien  the  speed  of  long  freight  trains  is  reduced 
"  brake  applications  to  a  comparatively  slow 
•eed    (say  less  than  10  miles  per  hour)   it  is 
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policy  to  come  to  a  dead  stop  before  releasing,   j 
The  head  brakes  release  first,  the  slack  of  the   \ 
train  is  liable  to  run  out  before  the  rear  brakes   ' 
release,  and  the  result  will  be  a  break-in-two  if 
the  brakes  are  released  before  the  train  comes  to 
a  stop.    Where  the  engine  is  equipped  with  the 
combined  automatic  and  straight  air  brake,  the 
straight  air  can  be  applied  on  the  engine  while 
releasing  a  long  freight  or  passenger  train  at  the 
slowest  kind  of  speed  without  breaking-in-two. 

Cut  Off  for  Coal  and  Water  on  Freight  Trahis. 
—This  is  the  best  policy  on  long  freight  trains. 
It  is  not  policy  to  expect  an  accurate  stop  with 
such  a  train.  Always  stop,  cut  off,  get  coal  or 
water,  then  return  and  couple  up,  make  the  road 
test  of  air  brakes  and  proceed. 

Road  Test  of  Air  Brakes.— 'Whenever  any  train 
is  uncoupled,  to  set  out  or  pick  up  cars,  cut  a 
crossing  or  add  an  engine  for  a  double  header,  tie 
road  test  should  be  made  after  coupling  on  to  the 
train.  This  test  consists  of  a  signal  given  to  the 
engineer  to  apply  the  brakes,  the  head  traiiunan 
should  inspect  the  cars  *^ picked  up,''  while  the 
rear  trainman  should  note  that  the  rear  car  will 
apply  and  release.  The  engineer  should  note  the 
length  of  tlie  blow  from  the  train-pipe  exhaust,  . 
as  the  length  of  the  air  brake  train  will  be  ap- 
proximately as  the  length  of  the  blow. 

Using  Steam  After  Releasing  5raA;e5.— The 
brakes  on  a  long  freight  train  do  not  all  release 
as  soon  as  you  throw  brake  valve  handle  into 
release  ijosition.     The  head  brake  releases  first, 
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then' the  second  and  so  on  to  the  last  car.  Very 
many  freight  engineers  forget  this,  and  when 
they  reach  the  bottom  of  a  grade  or  after  holding 
the  brakes  on  coming  up  to  a  danger  signal  sud- . 
denly  the  signal  drops,  or  being  in  a  hurry  to 
resume  speed,  the  throttle  is  opened  immediately 
after  the  brake  handle  has  been  thrown  into  re- 
lease, and  '  ^  break-in-two, ' '  or  a  jerk  that  is  very 
trying  to  the  draft  rigging  is  the  result.  A  good 
rule  to  follow  is  to  allow  one  second  for  each  car 
you  have  in  your  train  that  must  be  released ;  as 
it  takes  nearly  a  second  for  each  car  to  release 
beginning  with  the  one  next  the  engine.  For  in- 
stance, if  you  have  20  cars,  allow  20  seconds  after ' 
throwing  the  brake  handle  into  release  position' 
and  so  on.  After  you  have  done  this  a  few  times 
\rith  trains  of  diffenjnt  lengths  you  soon  become 
accustomed  to  the  approximate  length  of  time 
that  has  elapsed.  Do  not  imagine  you  lose  much 
time  by  doing  this.  In  waiting  these  few  seconds 
for  the  brakes  to  release,  the  train  automatically 
takes  up  its  own  slack,  which  is  accounted  for  by 
the  rear  brakes  releasing  last.  And-  when  you 
do  use  steam,  you  can  use  it  without  losing  any 
time,  in  addition  to  being  on  the  safe  side. 

Controlling  Freight  Trains  on  Grades.— See 
sections  on  Special  Apparatus.  For  Controlling 
Heavy  Freight  Train  on  Grades.— Also  to  section 
on  Retaining  Valve.— In  descending  long  heavy 
^ades,  begin  to  brake  in  time;  do  not  wait  until 
'our  train  is  going  at  a  speed  where  a  full  appli- 
ation  is  necessary  to  check  it,  because  it  may  not 
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*' check"  enough  by  the  time  your  brakes  need  .| 
recharging.     Set  the  brakes  moderately  in  time 
and  see  that  the  trainmen  close  the  required  num- 
ber of  retaining  valves.     Always  figure  to  re- 
charge the  brakes  on  a  '^let  up"  or  where  the 
grade  is  not  so  steep,  or  going  around  a  curve; 
by  so  doing  you  will  find  your  train  will  not  gain 
so  much  headway  while  recharging.     While  re-  j 
charging  always  use  the  brake  valve  in  full  f6- 
lease,  and  leave  it  there  until  both  gauge  hands 
start  to  pass  70.    After  recharging  with  retaining 
valves  set,  remember  a  few  pounds  reduction  will 
be  much  more  effectual  than  without  the  retainers. 
For  example,  if  you  make  a'5  pound  reduction 
without  the  retainer  you  are  putting  about  10  j 
l)ounds  pressure  into  an  empty  brake  cylinder, 
where  with  the  retainer  set  you  would  attain  a 
braking  force  of  almost  38,  on  account  of  the  pres-    • 
sure  retained  in  the  brake  cylinder  by  the  re- 
tainer.   Always  make  a  5  or  6  pounds  reduction 
even  if  all  retainers  are  set ;  as  some  of  them  may 
be  out  of  order  so  as  not  to  hold  any  pressure  in 
the  brake  cylinder  and  in  this  event,  unless  you 
make  a  sufficiently  heavy  reduction  to  carry  the 
brake  lieads  past  the  leakage  grooves,  you  would 
get  no  braking  power  from  these  brakes.    Do  not 
place  too  much  reliance  on  the  way  your  train  is 
running  for  guidance  in  using  the  brake;  watch 
the  air  gauge.    Oft-times  a  small  leak  in  the  train- 
pipe,  after  making  the  first  reduction,  will  leak 
just  enough   air  away  to  make  the  nicest  and 
smoothest  kind  of  a  run;  but  when  it  has  leaked 
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down  to  50  pounds  or  past  it,  you  will  have  a 
hard  time  regaining  control  of  your  train  and 
stopping  would  be  out  of  the  question  until  the 
brakes  were  again  recharged,  and  probably  by 
that  time  the  train  would  be  beyond  control. 
Where  the  engine  is  equipped  with  the  Combined 
Automatic  and  Straight  Air  Brake,  the  straight 
lir  feature  can  be  used  to  help  the  retaining 
calves  while  recharging  the  automatic  brakes. 
Sngines  equipped  with  straight  air,  also  have  thef 
Trade  bleed  cocks,  which  should  be  opened  on 
frade  work,  thus  allowing  the  automatic  ffeature 
rf  the  driver  and  tender  brakes  to  escape  and  not 
oosen  tires. 

What  is  Gained  by  Use  of  the  Retaining  Valve. 
-It  will  not  be  out  of  place  here  to  give  an  idea 
►f  what  is  gained  by  use  of  the  retainer.  In  the 
irst  place  a  braking  force  can  be  attained  by  a 
ervice  application  about  equal  to  an  emergency 
pplication  without  it;  and  by  making  an  emer- 
'ency  application  with  retainers  in  use,  we  gain 
bout  41/0  pounds  pressure  more  than  an  emer- 
ency  application  without  retainers  in  use.  To 
lustrate  this  a  little  more  clearly,  we  will  sup- 
ose  that  with  70  pounds  of  train-line  pressure, 
le  brakes  are  applied  in  full  without  using  the 
:»tainers ;  the  pressure  in  the  auxiliary  and  brake 
'jinder  will  equalize  at  about  50  pounds.  This  is 
1  the  braking  pressure  that  can  possibly  be  at- 
ined  with  a  service  application.  Now  suppose 
e  retainer  handles  are  raised  and  the  brakes  re- 
ised    and   auxiliaries  recharged  to  70  pounds. 
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The  retainers  have  now  held  15  pounds  pressurn 
in  the  braive-cyimder  and  we  have  got  that  tc 
start  with;  so  when  we  apply  the  brakes  in  full 
this  time,  the  auxiliaries  and  brake-cvlinders  wiU 
ei^iualize  at  about  55  pounds,  which  it  will  be 
noticed  is  but  a  few  pounds  less  than  the  average 
pressure  attained  by  an  emergency  application. 
Another  advantage  is,  that  it  saves  air.  A  15 
pounds  reduction  after  retainers  are  in  use  applies 
the  brakes  in  full ;  the  other  5  pounds  would  have 
to  be  blown  into  the  atmosphere  and  wasted  to 
set  the  brakes  in  full  if  the  retainers  were  not  in 
use.  Again  air  is  saved  on  account  of  the  large 
gain  in  braking  power;  the  reductions  need  not 
be  nearly  so  heavy  or  often.  This  will  appear 
more  clcarlv  when  it  is  understood  that  without 
tliG  retainers,  a  5  jDOunds  reduction  will  give  a 
brake-cylinder  pressure  of  about  10  pounds  and 
with  tlie  retainers  holding  a  5  pound  reduction 
will  give  a  brake-cylinder  pressure  of  about  38 
pounds.  Why  the  i  roportion  of  gain  with  a  5 
l)Ounds  reduction  with  the  retainer  is  so  great 
over  that  of  a  5  pounds  reduction  without,  is  in  ft 
great  measure  due  to  the  air  escaping  tlirough  the 
leakage  groove,  and  past  the  leather  packing  be- 
fore it  becomes  forced  against  the  cylinder  sides; 
the  higher  the  pressure  the  tighter  the  packing 
will  be.  Also  that  no  vacuum  produced  by  the 
l)iston  moving  out,  has  to  be  raised  to  atmospheric 
pressure.  When  the  brake  is  held  applied  by  nse 
of  the  retainers,  this  loss  is  avoided.  Another, 
and  by  no  means  the  least  gain  in  using  the  re- 
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ainers  is  that  the  train  can  he  ran  very  steadily, 
imoothly  and  safely,  it  can  be  recharged  much 
nore  quickly  and  is  not  so  liable  to  be  broken  in 
wo  as  without  them. 

Miscellaneous  Freight  and  Passenger:  When 
hakes  Are  Fully  Applied  in  Service  Appli.ation. 
-When  a  redaction  has  been  made  in  the  train- 
lipe  till  the  auxiliary  and  brake-cyiinder  pres- 
nres  are  equal,  no  further  reduction  need  be 
aade,  as  the  brakes  are  fully  applied.  "With  the 
tandard  pressure  of  70  pounds  the  auxiliaries 
iid  brake  cylinders  equalize  when  a  continuous 
r  almost  continuous  reduction  of  20  pounds 
i  made,  or  when  the  train-pipe  gauge  stands 
t  50  pounds.  But  when  an  application  is 
lade  in  the  ordinaiy  way,  covering  the 
Teater  portion  of  a  minute,  or  while  descend- 
ag  a  grade  and  the  reductions  are  made  far 
part,  it  requires  a  reduction  of  from  22  to  25 
ounds  to  fully  apply  all  the  brakes  depending 
POE  the  length  of  time  between  the  first  and  last 
eduction.  This  is  due  to  a  portion  of  the  air 
dinitted  to  the  brake-cylinder  leaking  past  the 
aeking  leathers.  If  a  20  pounds  application  is 
lade  with  a  single  reduction  or  within  a  very 
tort  space  of  time,  the  air  does  not  have  time  to 
!ak  past  the  packing  leathers  and  therefore  the 
nxiiiaries  and  brake-cylinders  will  equalize  with 

20  pounds  reduction. 

An  Over  Reduction  of  tli6  Pressure  in  the  train-  . 
tpe  after  the  auxiliaries  and  brake-cylinders 
ave  equalized  will  be  a  waste  of  train-pipe  air. 
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Yet  it  is  a  frequent  practice  with  some  engine 
when  they  fear  they  will  go  past  a  station,  to  ( 
tinue  to  make  reductions  until  the  train-] 
gauge  reaches  zero.  An  over  reduction  will ; 
cause  a  difficult  release  of  the  brakes,  as  it  wil 
necessary  to  restore  the  amount  over  redi 
along  with  the  required  pressure  necessary 
move  the  triples  to  release  position.  If  an  ( 
reduction  is  not  made,  an  increase  of  a  poun( 
two  throughout  the  entire  length  of  the  traia-j 
will  cause  the  bralies  to  release. 

How  to  Handle  the  Brake  Valve  in  Relea. 
Brakes.— When  you  desire  to  release  the  bra 
always  use  the  brake  handle  fully  in  *' 
lease''  position  regardless  of  the  len^h  of 
train.  "When  the  brakes  are  all  released,  and 
fore  they  are  overcharged,  return  the  h 
handle  to  ^'Running''  position.  The  lengtl 
time  required  in  Releasing  depends  entirely 
the  length  of  the  train  and  the  amount  of  the 
duction.  Learn  to  release  the  brakes  by  o 
sionally  watching  the  air  gauge.  When  the  bi 
handle  is  placed  on  Eelease  position,  the  n 
reservoir  and  train-pipe  air  pressures  should  p 
tically  equalize  but  not  overcharge;  on  s^ 
trains  this  occurs  rapidly,  thus  the  brake  hai 
should  be  returned  to  Running  position  ra 
quickly;  on  long  trains,  equalization  is  slow, 
rear  end  of  the  train-pipe  receiving  its  increas 
pressure  rather  gradually.  Give  them  plent; 
time  to  release.  On  long  trains  (over  30  cars) 
head  brakes  (being  nearest  to  the  engine)  ch 
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more  rapidly  than  the  rear  ones  on  account  of 
the  train-pipe  air  containing  a  higher  pressure  at 
the  head  end  than  the  rear,  for  some  little  time. 
This  is  due  to  the  friction  of  the  long  train-pipe, 
during  the  effort  of  the  air  to  reach  the  rear  end. 
On  long  trains,  when  the  handle  is  returned  to 
^'Uunmng''  Position,  the  train-pipe  air  equalizes 
from  the  head  end  to  the  rear  end,  thus  causing 
the  head  brakes  to  reapply.  This  peculiar  action 
on  long  trains,  requires  the  brake  valve  handle 
to  be  again  placed  on  **  Release  *V  position  for  a 
few  seconds  and  again  to  ** Running*'  position,, 
thns  getting  rid  of  the  light  application  of  the 
head  brakes.  By  this  we  note  that  long  trains 
lequire  a  double  release  to  be  sure  they  are  all  off. 
Never  try  to  release  the  brakes  by  using  the 
** Running  Position/^  for  sooner  or  later  you  are 
going  to  make  yourself  trouble  by  having  ** stuck*' 
hrakes  or  flat  wheels ;  in  fact  you  are  almost  sure 
to  get  them,  if  the  train  consists  of  any  consider- 
able number  of  cars.  It  requires  a  rapid  raise 
of  train-pipe  pressure  to  overcome  the  friction  of 
the  triple  pistons  and  move  them  to  release  posi- 
tion so  the  air  can  escape  from  the  brake-cylinder 
to  the  atmosphere.  But  if  the  air  is  admitted  very 
slowly  into  the  train-line,  as  is  the  case  in  trying 
to  release  in  running  position,  the  pressure  in  the 
train-line  instead  of  pushing  the  triple  pistons 
into  release,  will  have  plenty  of  time  to  leak  by 
into  the  auxiliary-reservoir  raising  it  eventually 
to  70  pounds  without  the  triple  piston  moving, 
leaving  the  brake  applied. 
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Why  Brakes  ^' Stick/ '—One  of  the  most 
blesome  diflSculties  encountered  by  engi] 
while  on  the  road  is  the  question  of  brakes 
ing,  as  it  usually  results  in  (1)  the  train  pi 
while  endeavoring  to  start,  (2)  stalling  o 
next  hard  pull  or  (3)  flat  wheels  on  the  car 
the  result  of  pulling  it  from  one  stopping  pi 
another  with  the  whfeels  sliding.  Most  of 
troubles  can  be  avoided  by  properly  testii 
brakes,  paying  particular  attention  to  ho^ 
brake  valve  is  handled  while  releasing,  as  vi 
carrying  the  proper  pressure.  The  foUowii 
the  usual  causes  of  brakes  sticking:  (1)  '. 
ficient  Excess  Pressure.  On  long  trains  t 
important.  Always  have  sufficient  excess  f 
brakes  in  the  train  before  attempting  to  re 
If  the  excess  you  have  will  not  go  far  en 
adjust  it,  or  '^lap"  the  brake  valve  and  get 
you  need  and  try  it  again.  (2)  Not  leavir 
brake  valve  handle  on  release  position 
enough.  The  brakes  usually  stick  near  the 
end  of  the  train  on  account  of  the  slow  ra 
train-pipe  air.  (3)  Maldng  light  reduction 
releasing.  This  is  one  of  the  most  frequent  ( 
of  ' '  brake  sticking. ' '  Suppose  you  have  a  I 
train  charged  to  70  pounds  pressure,  whil 
main  reservoir  has  30  pounds  excess.  L 
pounds  reduction  is  made  the  auxiliary  and 
pipe  air  will  be  left  at  65  pounds  pressure 
an  excess  pressure  of  35  pounds.  If  a  10  p 
reduction  lias  been  made  the  auxiliary  and 
pipe  air  would  be  left  at  60  pounds,  with  i 
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cess  pressure  of  40  pounds.  This  explains  why 
a  heavier  service  application  should  be  made  and 
a  more  sure  release  follow,  as  the  excess  is  greater 
and  the  auxiliary  pressure  is  lower.  Avoid  light 
reductions  on  long  trains,  even  though  you  should 
be  required  to  make  some  reduction  after  stop- 
ping. (4)  Overcharging.  This  is  usually  caused 
by  leaving  the  brake  valve,  handle  on  Release 
position  too  long  when  releasing  brakes  thus  over- 
charging the  train-pipe  and  auxiliaries.  The 
leakage  from  the  train-pipe  is  then  not  supplied 
by  the  pump  as  the  excess  valve,  (D8  or  New 
York  brake  valves)  closes  till  the  excess  is  again 
accumulated  or  with  the  F  6  or  G6  brake  valve, 
if  the  train-pipe  pressure  is  raised  above  70 
pounds  the  feed  valve  closes.  The  leakage  gets  a 
chance  to  reduce  the  train-pipe  air  until  the  over- 
charge  leaks  off.  In  the  meantime  the  brakes 
drag.  Overcharging  often  occurs  through  imagi- 
nation of  brakes  dragging.  Very  often  as  an  ex- 
cuse for  stalling  going  up  a  grade,  the  engineer 
gives,  ^'brakes  stuck  on  train."  He  has  doubtless 
told  the  truth,  but  lie  little  realizes  or  suspects 
that  he  himself  was  the  cause  of  the  brake  drag- 
ging; he  will  even  go  into  details  and  explain  how 
he  endeavored,  by  rei^eatedly  throwing  the  brake 
handle  into  full  release  to  ^^kick"  the  brakes  off 
but  could  not  and  after  stalling,  how  he  went  back 
and  found  several  stuck  as  he  expected.  This  is 
how  the  engineer  did  his  part  in  putting  the 
brake  on.  He  has  already  probably  run  half  the 
trip  and  has  not  thought  that  a  brake  might  be 
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Bticking,  because  the  train  glided  along  and  there 
was  no  reason  to  think  so.  But  now  a  heavy  grade.= 
is  struck  and  the  engine  begins  to  labor  heavily 
but  is  still  going  along  nicely,  then  not  as  fast  as 
he  thinks  she  ought  to.  He  becomes  alarmed  and 
his  dread  of  the  consequences  of  becoming  stalled 
leads  him  to  think  that  a  brake  ' '  might  * '  be  stuck. 
So  he  throws  his  brake  valve  into  release  position 
and  to  make  sure  that  the  brake  be  '* kicked"  off, 
leaves  it  there  possibly  longer  than  he  ordinarily 
would;  then  as  the  train  still  continues  to  seem 
to  drag,  he  becomes  thoroughly  convinced  that  a 
brake  must  be  sticking  and  over  goes  the  brake 
handle  into  full  release  again ;  this  time  he  leaves 
it  there  a  little  longer  so  as  to  be  positively  sure 
the  brake  will  be  released.  Yet  it  is  this  very 
action  that  is  overcharging.  When  the  handle  is 
brought  into  running  position  the  leaks  apply  the 
brakes  and  the  train  stalls.  Then  a  search  is 
made  for  the  ^^ stuck"  brake  and  found,  and  be 
heaves  a  deep  sigh  of  relief;  feeling  positively 
sure  tliat  it  was  not  his  fault  that  he  stalled,  and 
that  he  had  done  all  in  his  power  to  ''kick"  the 
brake  off  before  stalling.  While  if  he  had  done 
nothing— left  his  hands  off  the  brake  handle  en- 
tirely, he  would  have  gained  the  hill  beyond 
doubt.  (5)  Leakage  from  the  train-pipe  applying 
brakes.  AVhere  the  full  air  pressure  has  been 
maintained  and  leakage  actually  takes  place  from 
tlie  train-pipe,  the  reduction  thus  caused  will  nat- 
urally api)ly  the  brakes.  The  leakage  referred  to, 
usuallv   occurs  when  trains   are   stretched  after 
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rtanding,  particularly  in  winter,  when  the  air 
lose  are  frozen;  the  hose  being  stiff,  pull  par- 
tially apart  instead  of  being  as  flexible  a»  they 
diould  be.  Another  cause  for  leaks  applying 
the  brakes,  is  a  defective  governor  or  train-pipe 
feed  valve.  Where  either  of  these  interfere  with 
the  supply  of  air  to  the  train  (the  governor  hold- 
ing the  pump  idle  or  the  feed  valve  closing  the 
supply  to  the  train)  the  leakage  gets  a  chance  to 
apply  the  brakes.  Sensitive  governors  and  feed 
valves  are  essential  to  enable  the  air  pump  to 
keep  a  constant  supply  of  air  passing  to  the  leaks 
of  the  train.  Therefore  keep  them  clean  and  if 
found  defective  have  them  repaired.  This  latter 
kind  of  '* brakes  dragging*'  will  be  accomplished 
ly  a  gradual  fall  of  the  train-pipe  hand  of  the 
air  gauge.  If  the  gauge  hand  does  not  show  a 
reduction  the  leakage  of  the  train-pipe  is  not 
applying  the  brake. 

Hoiv  to  Release  Brakes  That  Are  Dragging.— 
If  from  some  of  the  above  five  causes  the  brakes 
are  actually  dragging  they  can  be  successfully  re- 
leased and  *^kept  off"  by  either  of  the  following 
inethods  according  to  the  cause.  (1)  If  the  train- 
pipe  air  is  below  the  standard  pressure  (which 
it  will  be  if  leakage  applies  the  brakes  or  more  air 
brakes  are  cut  in)  and  you  have  the  proper 
excess  pressure,  place  the  brake  handle  in  Release 
|)osition  as  in  Releasing  brakes  ordinarily.  (2)  If 
train-pi]:>e  air  is  up  to  full  pressure  and  the  brakes 
ire  actually  applied  (which  they  might  be  if  im- 
^rojjerly  handled)  just  make  a  10  pounds  reduc- 
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tiou  and  Release  properly.  Do  this  before  start- 
ing and  then  keep  the  brakes  off  by  supplying  thfl 
train-pipe  leakage.  (3)  If  the  train-pipe  air  is 
below  standard  and  you  have  no  excess,  just 
''lap"  the  brake  valve,  accumulate  the  necessary 
amount  and  then  Belease  properly.  Xever  try  to 
pmiip  the  brakes  off.  j 

Emc'fje.icy  Stops,— The    Emergency    Applica-  j 
tion  of  the  Brakes  must  not  be  used,  except  in  , 
actual  emergencies.    There  is  no  better  method  of  j 
ac('omi)lisliing  this  than  the  right  way — viz..  Place  \ 
the   handle   into   full   emergency   application  as  | 
quickly  as  possible  and  leave  it  there,  starting  a  \ 
flow  of  sand  at  once.    The  energies  of  your  mind  \ 
and  body  should  be  absorbed  in  getting  stopped. 
Of  course  it  is  not  meant  by  this  assertion,  that 
it  is  not  i)0ssil)le  to  get  the  emergency  action  of 
the  l)rakes  without  losing  all  the  train-pipe  air;  bnt 
it  is  not  good  policy  to  try  to  save  it  in  times  of 
pressing  danger,  and  should  never  be  advocated  ^ 
under  any  circumstances,  lest  the  engineer  when  " 
called  ui)on  to  act  under  exciting  circumstances  ; 
should  get  confused.     In  the  first  place  if  it  is  * 
practiced  when  several  cars  with  plain  triples  or 
with  brakes  cut  out  happen  to  be  placed  together, 
only  tlie  brakes  ahead  of  such  cars  will  go  into 
emergency  action,  while  those  after  them  will  set  ■ 
witli  perhai)s  only  a  partial  service  application.  ] 
While  if  the  valve  had  been  left  in  emergency  i 
application,  a  full  service  application  would  have 
been  liad  in  all  cars  back  of,  in  addition  to  the  ' 
full  emergency  on  those  ahead  of,  the  cars  with  ' 
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jlain  triple  qr  *  *  cut  outs. ' '  But  the  greatest,  pos- 
fibility  and  danger  is  that  during  the  excitement, 
fte  engineer,  while  bringing  the  valve  back  to  lap, 
¥ill  move  it  a  little  too  far,  getting  it  into  running 
position,  thus  releasing  the  brakes.  If  the  valve 
vas  moved  to  lap  too  quickly  the  surge  of  the  air 
in  the  train-pipe  would  ''kick'^  off  the  forward 
brakes.  If  the  brakes  have  been  partially  applied 
by  a  service  application,  you  will  not  get  a  full 
quick  action  emergency  application;  if  the  reduc- 
tion has  not  been  too  great  you  will  obtain  a  par- 
tial one.  In  any  event  or  condition  except  the 
brakes  have  been  fully  applied,  you  get  the  most 
by  placing  the  handle  into  full  emergency  and 
leaving  it  there. 

Reversing  the  Engine  When  Brakes  Are  Ap- 
plied.—When  the  driver  brakes  are  applied,  the 
engine  should  never  be  reversed  with  the  expecta- 
tion that  a  shorter  stop  can  be  made,  than  with 
the  brakes  alone;  for  under  these  conditions,  the 
drivers  are  almost  sure  to  lock  and  then  nearly 
the  whole  retarding  power  of  the  engine  has  been 
lost.  It  has  been  proved  beyond  all  manner  of 
doubt  by  the  most  careful  and  exacting  tests,  that 
a  train  can  be  stopped  quicker  and  consequently 
in  a  shorter  distance  with  the  brakes  applied 
alone,  than  with  the  brakes  applied  and  engine 
Reversed.  In  close  quarters  the  tendency  is  to 
reverse,  in  addition  to  applying  the  brakes.  If 
this  act  has  not  been  directly  the  cause  of  many 
^ecks,  it  has  certainly  not  been  the  cause  of 
preventing  any.     Placing  your  brake  handle  in 
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the  ' '  emergency ' '  leaving  it  there,  and  starting  i 
flow  of  sand,  is  doing  all  that  is  possible  to  sto] 
the  train. 

When  Brakes  Apply  Suddenly  Without  th 
Action  of  the  Engineer.— WheneveT  the  brakes  g 
on  suddenly  without  using  them  from  the  engine 
always  shut  the  engine  off  and  place  the  handle  o 
*^lap''  at  once,  as  a  hose  has  burst,  the  train  c 
hose  has  parted  or  a  conductor's  valve  has  bee 
opened.  In  doing  so  you  avoid  as  much  damag 
as  possible  and  maintain  the  main  reservoir  ai: 
having  it  to  release  the  brakes  when  the  tire 
arrives  for  so  doing. 

When  a  Hose  Bursts.— As  already  instructe< 
in  the  event  of  any  sudden  reduction,  withot 
action  on  your  part,  and  you  feel  the  brakes  g 
on  to  emergency,  immediately  lap  the  Iwrak 
handle.  Very  often  a  burst  hose  is  difficult  t 
locate,  as  there  is  no  pressure  in  the  train-lie 
and  the  bursted  portion  usually  closes  up,  so  th^ 
it  is  hard  to  be  seen;  therefore  as  the  trainme 
proceed  along  the  train  and  as  they  pass  each  cai 
throw  the  brake-valve  from  the  lap  to  Kunnin 
jxjsitipn  for  a  moment,  repeating  the  operatio 
until  tlie  defective  hose  or  **bad  leak''  is  fonnc 
By  til  is  means,  it  can  very  readily  be  located  b 
tlie  trainmen  bv  the  intermittent  sound  of  the  es 
caping  air.  If  you  find  you  have  no  extra  aii 
hose  on  the  engine  (though  you  always  shoul 
have  one),  don't  forget  that  you  can  take  the  laJ 
liose  off  the  last  car,  or  the  one  on  the  head  en 
of  the  engine,  to  replace  the  bursted  one. 
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f  Bredking-in-Two.—The  best  course  to  pursue 
f  on  this  situation  must  depend  somewhat  upon 
where  the  break-in-two  occurs,  whether  it  is  on 
all-air  train  or  not  In  case  it  is  an  all-air  train 
;  no  matter  where  the  break  occurs,  the  best  course 
to  pursue  is  always  the  same :  Lap  the  valve  at 
once  and  shut  ofE  the  engine  throttle.  Both  sec- 
tions of  the  train  will  stop.  Never  try  to  keep  the 
forward  section  out  of  the  way  of  the  rear,  be- 
cause the  brakes  next  the  engine  cannot  be  ore- 
leased,  and  if  the  train  is  going  to  come  together, 
the  closer  they  are  the  less  damage  will  be  done. 
As  soon  as  the  sections  come  to  a  standstill,  the 
last  angle-cock  of  the  front  section  must  be  dosed, 
so  the  brakes  can  be  released  and  backed  up  and 
coupled  to  the  rear  section.  A  test  of  the  brakes 
should  then  be  made  before  proceeding  to  see  if 
they  are  working  properly.  In  case  it  is  a  part- 
air  train,  the  course  to  pursue  will  depend  upon 
whether  the  break  occurs  between  the  air-cars,  or 
in  the  rear  of  tliem.  If  it  occurs  between  the  air- 
cars,  you  are  bound  to  pursue  the  same  course  as 
^th  an  all-air  train.  In  this  case  it  is  almost  im- 
possible to  prevent  the  rear  portion  running  into 
the  head-end,  but  if  the  engine  throttle  is  shut  off 
promptly,  the  two  sections  will  seldom  be  sepa- 
rated far  enough  to  do  any  damage.  In  the  event 
of  the  break  being  in  the  rear  of  the  air-cars,  they 
of  course  will  not  affect  the  brakes  on  the  head- 
end, and  as  there  will  be  no  brakes  on  the  rear  end 
to  stop  it  except  those  that  will  be  applied  by  the 
trainmen,   the  forward  section  must  be  kept  in 
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motion  and  out  of  the  way  of  the  rear  end  until 
it  is  brought  to  a  stop.  The  regulation  whistle 
signal  for  break-in-two  should  of  course  be  given 
in  all  eases,  as  well  as  the  usual  precautions  for 
the  safety  of  the  train  to  prevent  its  being  run 
into  by  other  trains. 

Releasing  Brakes  After  an  Emergency. —The 
most  frequent  cause  of  brakes  not  releasing 
promptly  after  an  emergency,  is  due  to  the  man- 
ner in  which  the  engineer  recharges  the  train- 
line.  When  an  emergency  has  been  made  the 
brake  cylinder  and  auxiliary  have  equalized  at  a 
high  pressure,  particularly  Westinghouse,  on  ac- 
count of  the  extra  air  from  the  train-line.  Now 
as  the  air  has  been  all  let  out  of  the  train-line,  the 
only  available  air  to  release  the  brakes  is  in  the 
main  reservoir,  which,  when  allowed  to  pass  into 
the  train-pii>e  of  a  comparatively  long  train,  will 
not  be  near  the  auxiliary  pressures;  yet  it  must 
be  more  than  this  to  release  the  brakes.  The 
pump  then  completes  filling  the  train.  The  brakes 
with  tight  triple  piston  packing  rings  release,  but 
the  ones  that  are  defective  leak  air  into  the  auxil- 
iary-reservoir which  increases  the  pressure  there 
as  fast  as  the  train-]i)ii)e  pressure  raises,  conse- 
quently these  brakes  will  remain  '* stuck.**  The 
proper  way  to  release  these  brakes  after  an  emer- 
gency, and  the  way  in  which  you  will  have  the 
least  number  of  ** stuck'*  brakes,  is  to  throw  the 
brake  handle  into  full  release  and  leave  it  there 
until  the  pump  has  accmnulated  a  i)ressure  in  the 
train-line  and  main  reservoir  of  about  50  pounds; 
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e  the  brake  handle  on  lap  uutil  you  have  full 
1  reservoir  pressure ;  then  make  another 
ler  release. 

',cking  Up  Cars.— Wlxen  the  engine  is  hacked 
0  cars  lying  on  a  siding  that  are  to.  be  picked 
md  added  to  the  traiu,  or  when  an  engine  is 
lied  to  cars  that  are  intended  to  be  moved 
kly,  it  is  a  good  plan  to  apply  and  release  the 
ne  brakes  several  times  while  backing  up  to 
ears,  and  then  let  the  brake  valve  remain  on 
jntil  the  air  hose  nf  the  ears  is  coupled  to  the 
oe.  This  reduces  the  pressure  in  the  engine 
tender  auxiliaries  and  whatever  cars  are 
led  to  the  engine,  so  that  when  more  air 
e  cars  are  cut  in,  it  will  take  but  a  very  short 
for  them  to  be  released,  aud  you  will  be  able 
love  at  once.  Otherwise  tlie  amount  of  air 
ired  to  charge  the  cars  added,  would  be  so 
t  that  the  brakes  on  engine  and  tender  would 
Lin  set  and  you  would  not  be  able  to  move 
the  train-pipe  air  could  be  raised  above  their 
lized  pressure. 

iuble  Headers.— When  two  or  more  engines 
coupled  together  and  the  brakes  are  coupled 
ugh  to  the  head  engine,  as  they  should  always 
a  going  a  distance,  they  must  always  be. 
[led  by  the  engineer  on  the  head  engine. 
e  is  a  cock  placed  in  the  train-pipe  just  below 
engineer's  brake  valve,  which  must  be  closed 
ich  engineer  on  everi'  engine  except  the  head 
the  brake  handle  should  be  left  in  the  run- 
position  and  the  pump  mn  in  the  usual  way, 
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60  that,  should  the  head  engine  fail  or  be  cut  loose 
from  the  train,  you  will  immediately  be  prepared 
to  take  charge  of  the  train;  also  to  help  charge 
the  train  should  it  become  necessary  to  do  so. 
But  never  under  any  circumstances  must  you 
*^cut  in''  while  in  connection  with  the  engine 
ahead,  unless  signaled  to  do  so  by  the  engineer 
in  charge  of  the  leading  engine.  Do  not  forget  to 
open  the  cock  as  soon  as  the  engine  ahead  of  you 
is  ^*cut  off,"  so  as  to  be  able  to  operate  the  brake 
immediately. 

Instructions  for  Operating  the  Combined  Auto- 
matic and  Straight  Air  Brake.— {1)  Always  keep 
both  brakes  cut  in  ready  for  use,  unless  failure  of 
some  part  requires  cutting  out.  (2)  An  exoess 
pressure  should  always  be  kept  in  the  main  reseiv- 
voir  to  insure  satisfactory  operation.  (3)  Keep 
the  Straight  Air  Brake  Valve  in  '^Kelease''  posi- 
tion when  using  the  Automatic,  and  keep  the 
Automatic  Brake  Valve  in  *4?unning''  position 
while  using  the  Straight  Air.  This  rule  should  be 
observed  to  avoid  sticking  of  the  driver  and  ten- 
der brakes  when  releasing.  (4)  Ordinarily  the 
Automatic  Brake  should  not  be  used  while  the 
Straight  Air  is  applied.  If  the  Automatic  is 
wanted,  after  the  Straight  Air  Brake  has  been 
applied,  release  the  Straiglit  Air  before  applying 
the  Automatic.  This  rule  does  not  apply  in  case 
of  Emergencies,  (o)  The  use  of  the  Straight  Air 
Brake  while  the  Automatic  Brake  is  applied  will 
not  increase  the  driver  and  the  tender  brake  cylin- 
der pressures  al)ove  45  i)ounds  but  the  release  of 


her  brake  is  not  certain  while  the  other  hrake 
Ive  is  on  "lap"  or  in  "application"  position. 
)  It  should  be  remembered  that  the  Straight  Air 
ake  on  the  driver  and  tender  is  nearly  as  power- 
1  as  the  Automatic  Brakes  on  the  same,  and 
at  it  should  be  used  with  care  to  avoid  rough 
mdling  of  trains  and,  in  holding  down  long 
■ades,  to  avoid  loosening  of  tires  on  drivers. 
')  The  Straight  Air  Reducing  Valve  should  be 
'pt  adjusted  at  45  pounds,  and  the  Driver  and 
snder  Safety  Valves  at  53  pounds.  When  the 
ifety  Valves  operate  imder  a  full  application  of 
e  Straight  Air-Brake,  it  indicates  tliat  either  the 
jecial  K  educing- Valve  or  the  Safety-Valve  is 
it  of  adjustment,  and  they  should  be  tested  and 
justed  at  once.  (8)  When  brake-cylinder 
fety-valves  or  grade-cocks  are  located  in  the 
b  and  near  the  tender-deck,  the  hand-release, 
th  which  they  are  provided,  may  be  used  to  reg- 
ale the  cylinder  pressure  or  to  release  the 
akes  on  the  engine  and  the  tender,  when  neces- 
rj'  to  prevent  wheels  sliding  or  over-heating  of 
■es. 

When  Leaving  the  Engine  After  Trip. — When 
iving  the  engine  at  the  terminal,  the  engineer 
ould  use  his  best  efforts  toward  inspecting  the 
rts  of  the  engine  which  are  subject  to  defects, 
le  a])plication  of  the  air-brake  equipment  to 
comotives  has  brought  with  it  a  vital  point  that 
^eds  consideration,  i.  e.,  its  maintenance.  No 
her  person  should  be  more  interested  tlian  the 
igineer,  from  the  fact  that  his  ability  to  perform 
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his  work  satisfactorily,  and  his  safety,  depend  i 
great  measure  upon  the  modem  safety-applianc( 
the  air-brake.  The  engineer  should  make  a  thoi 
ough  investigation  of  the  performance  of  the  ai] 
brake  equipment  and  report  the  defects  to  be  r< 
paired,  paying  particular  attention  to  the  diffe: 
ent  parts  to  which  ailments  are  liable  to  occu 
The  inspection  practically  includes  the  irregula: 
ities  of  the  air-pump,  the  pressure-regulators,  tl 
brake-valve  and  triples  in  their  combined  actio 
of  operating  the  brake-pistons.  Particular  attei 
tion  should  be  given  to  brake-cylinder  leakage  an 
piston  travel,  as  this  is  practically  where  the  woi 
is  done  when  stopping.  To  stand  inspection  an 
be  considered  in  good  serviceable  condition,  tt 
air-brakes  should  apply  with  a  service  applicatio 
and  remain  so  for  several  minutes  without  releaJ 
ing  or  leaking  off.  The  piston  travel  should  I 
within  reasonable  limits— cam-driver  brakes  2\ 
to  4  inches  travel  on  each  side;  American  Drive] 
brakes  4  to  5  inches  on  each  side;  engine-true 
and  tender-brakes,  6  to  8  inches.  This  caus( 
each  brake  to  equalize  at  the  proper  pressure.  ] 
the  engineer  finds  any  irregularities,  he  shoul 
make  a  report  of  same  to  the  repairman  on  tl 
report  slip  for  that  purpose. 

Reporting  Defects.— The  best  manner  of  r 
porting  air-brake  work  is  to  explain  the  sym 
toms—ho2r  the  brake  a  ts.  Learn  the  princip 
of  the  brake,  and  study  its  defects,  so  that  y( 
may  he  the  master  of  the  machine  you  have  chos< 
to  operate. 
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CHAPTER  XXVI. 

q:bnebal  instbuctions  to  tbainmen,  switohmmt, 
yabdmbn  and  cab  inspectoes. 

Making' Up  Trains  and  Testing  Brakes — When 

an  engine  has  been  coupled  to  a  train,  or  when 

two   sections   have   been   brought   together,   the 

fcrake-couplings  should  be  united.    The  cocks  in 

the  train-pipes   should  then  all  be  open,  except 

St  the  rear  end  of  the  last  car.    This  should  be 

olosed    and    the    hose    properly    hung    up    in 

tube  dummy  coupling.    After    the    engineer  has 

fully    charged    the    train    with    air,    he    will 

then  be  signaled  to  apply  the  brakes.     When 

tie  train   air-signal  is   to   be  iwed,   the   signal 

to  the  engineer  to  apply  the  brakes  should  be 

&iven  by  means  of  the  air-signal  from  the  real 

<^ar  of  the  train.     When  he  has  done  this,  the^ 

brakes  of  each  ear  will  be  examined  to  see  if  they 

^re  properly  applied.     When  this  is  ascertained 

to  be  so,  the  engineer  will  be  signaled  to  release 

the  brakes.     The  brakes  of  each  car  should  then 

be  examined  to  see  that  each  is  released.     The 

longer  the  brakes  can  be  left  applied,  it  should  be 

remembered,  the  more  thorough  will  be  the  test 

of  their  stopping  power. 

If  any  defect  is  discovered,  it  should  be  rem- 
edied and  the  brakes  applied  again,  the  operation 
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being  repeated  until  everything  is  righted.  In 
the  event  any  cars  are  cut  out  or  defects  found, 
the  conductor  and  the  engineer  should  be  notified 
as  to  the  condition  of  the  brakes,  the  number  of 
cars  working  and  those  that  are  cut  out  be- 
cause of  defects.    An  examination  should  be  made 


The  Plain  Straightway  Cock. 
FIG.    97 

every  time  any  change  is  made  in  the  makeup  of 
a  train,  also  before  starting  down  such  grades  aB 
may  be  particularly  designated.  At  points  whert 
there  are  no  inspectors,  trainmen  will  carry  out 
tliese  instructions. 

A  passenger  train  should  never  start  from  an 
inspection  point  with  the  brakes  upon  any  car  cut 
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it  or  in  a  defective  condition  without  orders 
om  the  proper  official. 

Use  of  Hand-Brakes.— The  air-brakes  on  a 
'eight  train  should  not  he  wholly  relied  upon  to 
)iitrol  the  train,  if  there  is  a  smaller  proportion 
f  cars  with  tlie  air-hrake  in  service  than  the  reg- 
lations  of  the  company  specify.  When  hand- 
rakes  are  also  used,  they  should  be  applied  upon 
le  cars  next  behind  the  cars  with  air-brakes,  ex- 
?pt  when  backing  up,  in  which  ease  the  braking 
lould,  in  the  main,  he  done  bj'  hand-bralses  at 
le  rear  of  the  train. 

Detaching  Engine  or  Cars.— When  the  engine 
[■  a  car  is  detached,  the  cocks  in  the  train-pipes 
fc  the  point  of  separation  should  first  be  closed, 
le  one  nearer  the  engine  last.  The  couplings 
lonld  then  be  parted  by  band.  If  the  brakes 
ave  been  applied,  the  cocks  should  not  be  closed 
ntil  the  engineer  has  released  the  brakes  upon 
le  whole  train. 

Frozen  Couplings. — If  the  couplings  should  at 
\v  time  be  found  to  be  frozen  together  or  eov- 
red  with  ice,  the  ice  should  first  be  removed  and 
le  couplings  thawed  out  by  a  torch  or  hy  dipping 
ito  a  pail  of  hot  water,  so  as  to  prevent  injury 
:>  the  gaskets. 

Brakes  Sticking.— If  the  brakes  should  be 
ound  sticking,  the  engineer  should  be  signaled  to 
elease  them.  If  be  cannot  do  so  and  calls  for 
eiease,  or  if  the  brakes  are  applied  to  detached 
irs,  the  release  may  he  effected  by  opening  the 
nail  cock  in  the  auxiliary  reservoir  until  the  air 
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begins  to  release  through  the  triple-valve,  when 
the  reservoir-cock  should  immediately  be  closed. 

Train  Breaking  Into  Two  or  More  Parts.— ^^ 
cock  in  the  train-pipe  at  the  rear  of  the  first  sec- 
tion should  first  be  closed  and  the  engineer  sig- 
naled to  release  the  brakes.  After  having 
coupled  to  the  second  section,  the  rule  for  making 
up  trains  should  be  observed,  first  being  sure  that 
the  cock  in  the  train-pipe  at  the  rear  of  the 
second  section  has  been  closed,  in  case  the  train  . 
has  broken  into  more  tlian  two  sections.  When 
the  engineer  has  released  the  brakes  on  the 
second  section,  the  same  method  should  be  em- 
ployed with  reference  to  the  third  section,  and  so 
on.  ^Vlien  the  train  has  been  reunited,  the  brakes 
should  be  insjxicted  on  each  car,  to  see  that  all 
are  released  before  proceeding. 

Cutting  Out  the  Brake  on  a  Car.— If j  through 
any  defect  of  the  brake  apparatus, '  while  on  the 
road,  it  becomes  necessary  to  cut  out  the  brake 
upon  any  car,  it  may  be  done  by  closing  the  cock 
in  the  cross-over-]Mpe  near  the  center  of  the  car. 
when  the  quick-action  brake  is  used,  or  by  turn- 
ing the  handle  of  the  cock  in  the  triple-valve  to  a 
position  midway  between  horizontal  and  vertical 
when  the  jVlain  automatic-brake  is  used.  When 
the  brake  on  a  car  has  been  thus  cut  out,  the  cock 
in  the  auxiliaiy  reservoir  should  be  opened  and 
loft  open  upon  passenger  cars,  or  held  open  xmtil 
nil  the  air  has  esca])od  from  the  reservoir  upon 
iVoight  cars.  The  brake  upon  any  car  should 
nover  ho  out  out  unless  the  apparatus  is  defective, 
and  when  it  is  necessary  to  do  so,  the  conductor 
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jold  notify  the  engineer  and  also  send  a  report 
the  proper  oflicial,  stating  the  reason  for  so 
ing.  Some  form  of  noticeable  defect  tag  tied 
the  defective  part  is  very  effective.  This  tag 
ould  give  the  car  number,  Initials,  state  the  de- 
;t,  and  be  signed  by  the  conductor,  giving  the 
te. 

Conductor's  Ffl^te,— Should  it  become  neces- 
ry  to  apply  the  bralics  from  the  train,  it  may 
done  by  opening  the  conductor's  valve,  which 
placed  in  each  passenger  equipment  car.  The 
Ive  should  be  lield  open  until  the  train  comes 
a  full  stop,  and  then  closed.  This  method  of 
ipping  the  train  should  not  be  used  except  in 
3e  of  emergency. 

Burst  Hose, — In  the  event  a  brate-hose  should 
rst,  it  should  be  replaced  and  the  brakes  tested 
fore  jiroeeeding,  provided  the  train  is  in  a  safe 
see.  If  it  is  not,  the  train-pi]  )e-eoclj  miuiedi- 
3ly  in  front  of  the  burst  hose  should  be  closed 
d  the  engineer  signaled  to  release  the  brakes. 
1  the  brakes  to  the  rear  of  the  burst  hose 
ould  then  be  released  by  hand  and  the  train 
Jved  to  a  safe  place,  where  the  burst  hose 
ould  be  replaced,  the  brakes  connected  and 
ited  as  in  making  up  a  train. 
Call  for  Brakes.— When  the  engineer  calls  for 
akes,  the  conductor's  valve  or  rear  angle-eoek 
■'  convenient)  should  be  opened  first.  Each 
linman  should  then  set  the  brakes  nearest  to 
n,  whether  the  air-brake  is  applied  on  the  ear 
not. 
Brakes  Not  in  Use.— When  the  air-brakes  are 
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not  in  use,  either  upon  the  road  or  in  switching, 
the  hose  should  be  kept  coupled  between  the  cars 
or  hung  up  properly  in  the  dummy  couplings. 

Pressure    Retaining-Valve     (Figure    98).— Ib 
descending  long  grades,  owing  to  repeated  appli- 
cations of  the  brakes,  the  stored  pres- 
sure may  become  so  reduced  as  to  make 
it  necessary  to  recharge  the  auxiliary 
resen^oirs.    This  the  engineer 
I i!prAiiiiii«  puMwiui  cannot   do  without  releasing 
•O*  the  brakes,  but  the  retaining 

valve  is  designed  so  that  the  trainmen 
may  hold  a  pressure  of  fifteen  pounds 
in  each  brake-cylinder  while  the  engi- 
neer is  re-charging  tlie  reservoirs.  This 
ThePres-     valve  is  convcniently  located  up  near 

BU  re  Retain       A^         ^  nii*  -j*  'kin 

ing  Valve  the  hand-brake  m  a  position  accessiDie 
FIG.  98  Qn  a  moving  train.  A  pipe  from  the 
bottom  of  the  retaining- valve  connects  it  with  the 
triple- valve  exhaust.  When  it  is  desired  to  retain 
fifteen  pounds  j^ressure  in  the  cylinder,  the 
handle  of  the  retaining-valve  is  changed  froni 
l)Osition  one  to  i^osition  two  before  the  brake  is 
released  by  the  engineer.  At  the  foot  of  the 
grade  the  handles  should  all  be  turned  downward 
again  to  position  one.  Special  instructions  are 
issued  as  to  the  grades  uiDon  which  these  valves 
are  to  be  used. 

Reporting  Defects  to  Inspectors. — Any  defect 
in  tlie  air-brake  apparatus  discovered  upon  the 
road  should  be  tagged  and  reported  to  the  in- 
spector at  the  end  of  the  run ;  or,  if  the  defect  be 
a  serious  one  in  passenger  service,  it  should  be 
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ipoited  to  the  nearest  inspector  and  remedied 
afore  the  car  is  again  placed  in  service. 

Extra  ifose.— Each  conductor  should  keep  two 
rtra  air-brake  hose  on  hand.  Passenger  crewa 
loald  also  have  extra  air-signal  hose.  To  insure 
lis,  inspectors  are  authorized  to  exchange  new 
jse  for  old,  defective  hose,  whenever  presented. 

Bloiv-Out  Hose.— Dust,  dirt  and  cinders  are 
le  greatest  enemy  of  the  air-brake.  Since  the 
T-brake  is  the  trainmen's  best  friend,  trainmen 
lould  do  everytliiag  possible  to  keep  dirt  out  oi 
le  air-brake  apparatus  by  blowing  out  or  shak- 
ig  dirt  from  all  couplings  before  uniting  them, 
etting  quick  action  should  be  avoided  by  open- 
ig  cocks  slowly,  as  quick  action  throws  sand 
id  dirt  into  the  triple-valves  and  cylinders  and 
luses  many  leaks. 

Coupling  and  Uncoupling, — After  coupling  the 
)ae,  the  hose-cock  nearer  to  the  engine  should 
"st  be  opened  and  the  hose  tested ;  then  the  other 
ick  should  be  opened  slowly  to  prevent  setting 
le  brakes  in  emergency. 

In  uncoupling,  the  farther  hose-cock  from  the 
igine  should  he  closed  fij'st. 

The  hose  should  always  be  cut  by  hand  before 
leoupling  the  draw-bars." 

Biscovenng  Leaks. — This  should  always  be 
)ne  before  any  test  of  the  brakes  is  made  and 
hile  the  train  is  being  charged.  When  there  is 
strong  wind  and  leaks  cannot  be  heard,  yet  the 
'Berore  coupling  an  engine  to  a  train  or  in  picking  np 
charged  airl>rakecl  cars,  it  should  be  ascertained  that  tbe 
::ks  on  all  the  cars  are  right,  otherwise  all  the  air  may  be 
rown  away  through  some  open  angle  cock. 
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pump  indicates  excessive  leakage,  all  commun 
tion  between  the  engine  and  train  sh9uld  be  clo 
and  the  engine  thus  tested.  The  engine  be 
found  tight,  the  rear  half  of  the  train  should  t 
be  cut  off,  thus  testing  the  first  half  with  the 
gine  connected.  Whichever  half  of  the  train  i 
is  proven  to  have  the  leakage  should  be  ag 
divided— the  one  part  connected  to  the  enj 
and  the  other  detached,  continuing  this  divis 
of  the  defective  part  until  the  leakage  is  loca 
and  repaired. 

If  leaks  occur  between  hose-couplings  on 
count  of  worn  gaskets,  a  wooden  wedge,  such 

"^J^^MMt    a  match  (preferred) 
a  nail,  placed  betw 


the  lugs  of  the  coupl 
will  generally  prove 

7tmhomro  /fo6E  Cot/f^Mo.  ±'^*ive  (Figurc  i 
FIG.  99  Paper    gaskets    sho 

not  be  used,  nor  the  coupling  lugs  bent  down 
pounding.  Leaky  hose  or  pipes  can  often  be  t< 
porarily  fixed  by  covering  the  part  with  a  pi 
of  old  hose  split  open  and  then  wound  tigl 
with  wire  or  string. 

Emergency  When  Service  is  Intended. — Wl 
ever  brakes,  being  properly  tested,  set  -qi 
action,  it  is  due  to  some  triple-valve  in  the  ti 
being  defective.  The  car  having  the  defec 
valve  can  be  located  by  dividing  the  train  : 
parts  as  described  for  locating  leaks,  each  t 
having  the  engineer  charge  and  apply  the  bn 
fully  in  service  application  the  same  as  test 
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i  the  car  is  found  it  should  be  cut  out  and  its 
;leased  and  the  whole  train  again  tested. 
irging. — Trainmen  should  bear  in  mind  that 
minutes  is  practically  the  shortest  time  in 
1  an  auxiliary  reservoir  can  be  charged; 
the  brake  wilt  not  set  until  tliia  is  done;  and 
if  they  attempt  to  test  the  brake  sooner  than 
they  are  simply  wasting  time,  as  the  ear  is 
harging  as  fast  with  the  train-line  jiressure 
reduced. 

charging  long  freight  trains  with  small  leak- 
an  eight-inch  air-pump  should  require  about 
alf  as  many  minutes  as  there  are  cars;  a 

and  one-half  inch  pump  should  charge  ia 
;  half  the  time. 

"-CocAs.— There    are    two   varieties    of    air- 
in    use,    as    illustrated— the    straight-way 

(Fibres  97  and  101)  ™a™l»cocb. 

ihe  angle  cock  (Figure 
As  a  handle  changed 

one    style   of  cock  to 

other,     and     bent 
^htened    to    correspond 
ppearance,    would    pro- 
an  effect  just  the  oppo- 

of  what  its  position 
1  indicate,  notice  should 
ken  of  the  groove  in  the 
f  all  air-cockplugs.  This 
'e  always  stands  length- 

with    the    pipe    to    be 

and  across  tlie  pipe  to 


Angle  Ct.cfc  Open— Top  View. 
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be  closed,  immaterially  of  how  the  handle  points. 
{See  Figures  100  and  101.) 
On  account  of  its  construction,  when  an  air- 

Tcock  sticks,  the  top  of  the  ping 
should  be  tapped  down;  if 
too  loose,  pull  up  on  it  l? 
means  of  the  handle. 
Cars  Cut  0«(.— When  two  or 
^  more  engines  are  coupled  to  a 

Ml  FLim  BTuniBi-wu  train,  it  should  be  seen  that  the 
FIG.  101  first   ear   is   equipped   with  a 

quick  action  brake  in  working  order.  (Figure  103 
shows  the  appearance  of  a  freight-brake  with  a 
quick-action    triple- valve    attached.) 

No  more  than  three  piped 
cars,"  or  cars  equipped 
with  the  plain  triple-valve, 
should  be  placed  together 
in  a  train,  as  quick  action 
may  not  skip  these  cars  t'^ 
and  apply  the  brakes  Tbe-  ^'®"  ^^^ 

hind  them  properly  in  emergency. 

Disabled  Cars.— Whenever  it  is  necessary  on 
a  freight  or  passenger  train  to  place  a  disabled 
air-car  behind  the  air-braked  rara  in  use,  the 
hose  should  be  coupled  to  the  next  car  ahead,  the 
angle-cock  opened  on  the  ear  ahead,  but  the  angl&- 
cock  on  the  disabled  car  closed.  This  keeps  pres- 
sure in  the  hose  coupling,  and  if  the  train  shOTdd 

*A  Car  with  tbe  brake  cut  out  is  tbe  same  as  Bimplr  a  plp9d 
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part  there,  the  brakes  on  the  head  section  would 
apply  before  the  parts  were  far  separated. 

On  passenger  trains,  when  a  change  in  the 
order  of  the  cars  would  materially  affect  the  con- 
venience of  the  train,  if  the  train-line  on  any  car 
should  become  disabled,  the  signal-pipe  of  the  car 
could  be  used  as  the  train-line  by  utilizing  a 
short  combination  coupling  at  each  end  of  the 
car.  Such  a  coupling  is  formed  by  a  short  piece 
of  hose  with  a  signal-coupling  on  one  end  and 
a  train-line  coupling  on  the  other. 


fiteept^ 


P 


'C^ 


^7^/iO^ffP  ^/f£iG/ir  Cra/to£A,  /f£S£jtfom  /t/fp7/r/ft£  t^irc 

FIG.  103 


Hand-Brakes  on  Air-Braked  Cars.— In  setting 
out  air-braked  cars,  where  safety  requires  that 
the  hand-brakes  be  set,  all  the  air  should  first  be 
bled  from  the  cars.  A  failure  to  observe  this  pre- 
caution may  be  disastrous  in  its  results;  for  the 
air  of  the  car  may  release  the  hand-brake,  and 
then  leak  off,  or  it  may  cause  the  hand-brake 
chain  to  break— either  of  which  leaves  the  car 
without  a  brake  to  hold  it. 

Releasing  Brakes.— y^hen  it  is  necessary  to  re- 
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lease  a  brake  by  the  release  valve,  or  **  bleeder," 
it  should  be  held  open  only  until  the  air  com- 
mences to  escape  from  the  triple-valve.  If  hdd 
open  longer,  it  has  a  tendency  to  set  brakes  on 
other  cars  with  which  the  car  is  connected. 

Triple-Valve  Blowing.— A.  constant  blow  from 
the  exhaust  port  of  a  quick-action  triple-valve 
can  generally  be  stopped  by  tapping  on  the  heavy 
flanges  of  the  triple-valve,  or  by  setting  this  car 
in  emergency.  To  do  this  latter,  the  car  should 
be  detached  from  others,  else  the  stopping  of  this 
one  blow  may  cause  several  other  triple-valves  to 
act  similarjiy— as  emergency  is  what  usually  gets 
the  dirt  into  the  triple-valve  in  the  first  place. 

A  continuous  blow  from  the  retaining-pressure- 
valve  is  a  triple-valve  blow  and  should  be  treated 
accordingly ;  the  retaining  valve  should  never  be 
turned  up  or  its  exhaust  plugged  to  stop  such 
a  blow,  as  then  there  is  no  way  for  the  brake  to 
release  after  it  is  once  set. 

A  Retainer  Stopped  [7p.— This  can  be  over- 
come by  removing  from  the  triple-valve  the  small  | 
l)lug  that  is  opposite  the  point  where  the  retainer-  \ 
jjipe  enters  the  triple.  The  plug  should  be  left  '; 
out  until  the  retainer  is  repaired. 

Leaving     Train    at     Terminals.— The    enffO^ 
should  not  be  uncoupled  from  the  train  until  all 
the  air-brakes  have  lieen  released.    If  a  few  seO' 
onds  be  allowed  after   releasing,   they  are  lefiB 
liable  to  re-apply  after  the  engine  is  detached. 

Test  Brakes  After  Any  Cfea^^re.— Although  thfi 


nal  and  train-line  couplings  are  not  inter- 
iabie,  when  the  gaskets  are  worn  they  can 
mes  be  forced  together.  Hence,  a  test  of 
r  train-signal  and  the  brakes  on  a  paa- 
train,  if  any  coupling  has  been  made  or 
id,  should  always  he  made.  In  passenger 
t  of  to-day,  with  its  high  speeds,  the  safety 
sengers  and  property  depends  upon  the  air- 
and  a  test  of  the  brakes  once  too  often  is 
than  to  omit  it.  Forgetting  to  open  an 
^ock  has  caused  more  so-called  "air-brake 
s"  than  anything  else.  Every  one  is  Uablft  ] 
;akes  of  this  kind  on  freight  as  well  as  pas-  ' 
trains,  but  a  failure  to  test  thereafter  . 
J  criminal  carelessness. 
ating  the  Train  Air  Signal. — In  using  the 
ir-signal  care  should  he  taken  to  give  sud- 
ill  openings  of  at  least  one  full  second  to 

■  discharge  valve  and  then  allow  an  iater- 
at  least  two  seconds  between  pulls.  Signal 
tus    in    quite    a    defective    condition    can 

■  be  operated  successfully  by  making  even 
;r  blast  and  interval. 

ak  in  the  air  sigijal-pipe  on  a  train  will 
more  perfect  signals  to  be  given  forward 
leak  than  to  the  rear  of  it,  thus  often  locat- 
o  the  car. 

litional  Instructions  to  Sicitchmen  and 

Yardmen. 
e  of  Z.eats.— Pulling  hose  apart,  instead 
jupling  them  by  hand,  and  knocking  ears 
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together  hard  in  coupling  draw-bars,  are  the 
causes  of  many  broken  and  leaky  pipes  on  air- 
braked  cars.  If  badly  leaking,  it  may  necessitate 
the  switching  of  them  out  of  the  air-braked  por- 
tion of  a  train,  the  trouble  thus  reverting  to  those 
who  caused  it 

^^Bleeding''  a  Train.— li  yardmen  have  to 
^* bleed"  a  train  in  order  to  switch  it,  there  are 
three  ways  of  doing  it,  and  the  amount  of  time 
required  is  in  the  order  in  which  they  follow: 

(1)  Couple  the  train  to  an  air-equipped  switch 
engine  and  have  the  brake  set  and  released  re- 
peatedly in  service  application  until  the  pres- 
sure is  exhausted  from  the  auxiliary  reservoirs. 

(2)  Slowly  open  an  angle-cock  at  one  end  of  the 
train  and  leave  it  open;  then  ** bleed"  each  car 
by  the  ^^ bleeder."  If  the  angle-cock  be  opened 
quickly,  instead  of  slowly,  and  the  brakes  thus 
applied  in  emergency,  it  will  take  twenty  per  cent 
longer  to  ' '  bleed ' '  the  train,  as  there  will  be  about 
ten  pounds  more  air  to  release  from  each  auxil- 
iary. (3)  If  the  train  is  not  to  be  switched  for 
half  an  hour  or  so,  make  a  slight  leak  at  one  end 
of  the  train-line— so  slight  that  the  air  will 
escape  through  tlie  leakage  grooves  in  each  c^* 
inder  without  setting  the  brake.  These  leakage 
grooves  are  about  three  inches  long,  and  hence 
if  the  air  does  not  enter  the  brake-cylinder  fast 
enough  to  push  the  piston  past  these  grooves^ 
the  brakes  will  not  apply. 
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General  Instnictions  for  Car  Inspectors. 

It  is  the  dnty  of  all  inspectors  to  see  that  the 
ouplings,  pipe-joints,  conductor's  valves,  and 
11  other  parts  of  the  brake  apparatus  are  in 
ood  order  and  free  from  leaks.  For  this  pur- 
ose  they  should  be  tested  under  a  full  air  prea- 
are  of  seventy  pounds  ajid  ail  defects  remedied. 
0  passenger  train  should  be  allowed  to  leave  a 
(rminal  station  with  the  brake  upon  any  car  cut 
it  or  in  a  defective  couflition,  without  special 
rders  from  the  proper  official. 

If  a  defect  is  discovered  in  the  brake  apparatus 
■  a  freight  car  which  cannot  be  held  long  enough 

repair  such  defect,  the  brake  should  be  cut  out 
id  the  car  properly  carded,  so  as  to  call  the 
tention  of  the  nest  inspector  to  the  repairs  re- 
lired. 

Making  Up  Trains  and  Testing  Brakes.— Jn 
aking  up  a  train,  the  couplings  should  be  united 
id  the  cocks  at  the  ends  of  tlie  ears  opened,  ex- 
pt  at  the  rear  of  the  last  car,  where  the  cocks 
.ould  be  closed  and  the  couplings  properly  hung 
)  in  the  dummy  couplings.  After  the  train  is 
larged,  the  engineer  should  he  signaled  to  apply 
e  brakes,  using  the  train  air-signal  from  the 
ar  car  for  passenger  trains.  The  brakes  upon 
ch  car  should  then  be  examined  to  see  that  they 
e  properly  applied.  This  having  been  ascer- 
ined,  the  inspector  should  signal  the  engineer 

release  the  brakes.     The  brakes  should  again 

examined  to  note  that  each  is  released.     If 
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any  defect  is  discovered,  it  shonld  be  corrected, 
and  the  testing  of  the  brakes  repeated  nntil  they 
are  found  to  work  properly  upon  each  car.  The 
inspector  should  then  inform  both  the  engineer 
and  conductor  as  to'  the  actual  condition  of  the 
brakes. 

Cleaning  Cylinder  and  Triple-Valves.—^^ 
brake-cylinders  and  triple-valves  should  be  kept 
clean  and  free  from  gum.  For  this  purpose  they 
should  be  examined  as  often  as  once  in  six 
months  upon  i)assenger  cars  and  once  in  twelve 
months  ujoon  freight  cars.  The  cylinders  and 
triple-valves  should  be  thoroughly  cleaned  after 
removing  all  movable  parts,  and  the  piston-leath- 
ers and  cylinders  well  coated  with  a  heavy  oil  or 
light  grease  which  is  but  little  affected  by  changes 
of  temperature  and  will  not  gum.  The  dates  of 
the  last  cleaning  and  oiling  should  be  marked 
witli  i)aint  upon  the  cylinder  in  the  places  pro- 
vided opposite  the  words  stenciled  with  white 
I)aint  in  one-inch  letters  upon  the  cylinder,  as 
follows : 


Cvl.    oiled    Date 

\vi. 

Triple  Cleaned .Date 

Place    \ 

It  is  well  to  give  the  pistons  a  one-half  turn 
when  rei^lacing  them  in  their  cylinders. 

The  triple-valves  and  auxiliary-reservoirs 
should  be  frequently  drained,  especially  in  cold 
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eather,  by  removiag  the  plug  in  the  bottom  of 
16  triple-valve  and  opening  the  small  cock  in  the 
;servoir. 

Adjustment  of  Brakes.— The  slack  of  the 
rake-shoes  should  be  taken  up  by  means  of  the 
ead  truck  levers  or  the  turn-buckles.  In  taking 
p  such  slack,  it  should  be  first  ascertained  that 
le  hand-brakes  are  off  and  the  slack  all  taken 
at  of  the  upper  connections,  so  the  live  truck 
ivers  do  not  go  back  within  one  and  one-half 
iches  of  the  truck  timber  or  other  stop,  when 
le  piston  of  the  brake-cylinder  is  fully  back  at 
le  release  position,.  If,  when  under  full  appliea- 
on,  the  brake  piston  travel  is  found  to  exceed 
ght  inches  iTpon  a  passenger  car  or  nine  inches 
30n  a  freight  car,  the  slack  of  the  brake-shoe 
lould  be  taken  up  and  the  adjustment  so  made 
lat  the  piston  shall  travel  not  less  than  five 
ches  nor  more  than  six  inches. 
Braking  Poicer. — When  the  cyUnder  lever  has 
ore  than  one  hole  at  the  outer  end,  the  different 
lies  are  for  use  upon  cars  of  different  weights. 
.  should  therefore  be  carefully  ascertained  that 
le  rods  are  connected  to  the  proper  holes,  so 
le  correct  braking  power  shall  be  exerted  upon 
leh  car. 

Repair  Parts. — Inspectors  should  keep  con- 
antly  on  hand,  for  repairs,  a  supply  of  all  parta 
'  the  brake  equipment  that  are  liable  to  get  out 
'  order. 

Hanging  Up  7Zose.— Inspectors  should  see  that., 
len  cars  are  being  switched  or  are  standing  in 
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Adjustment  of  Bralces.—The  driver-brakefl 
should  be  adjusted  so  that  the  pistons  will  travel 
not  less  than  one-fourth  nor  more  than  one-half 
of  their  stroke.  When  the  cam-brake  is  used, 
care  should  be  taken  to  adjust  both  cams  aUke  in 
order  that  the  point  of  contact  of  the  cam  should 
be  in  line  with  the  piston-rod.  The  tender-brake 
must  be  adjusted  by  means  of  tlie  dead-truck 
levers,  so  the  piston  will  travel  not  less  than  five 
nor  more  than  six  inches  when  the  air-brake  is 
applied  and  the  hand-brake  released.  This  ad- 
justment should  be  made  whenever  the  piston 
travel  is  found  to  exceed  eight  inches.  The  en- 
gine-truck brake  should  have  a  piston  travel  of 
not  less  than  one-half  nor  more  than  three- 
fourths  of  the  length  of  the  cylinder,  and  must 
be  adjusted  alike  on  both  sides. 

Brake  -  Cylinders  and  Triple  -  Fa?i;es.— The 
brake-cylinders  and  triple-valves  should  be  ex- 
amined and  cleaned  once  every  six  months,  and 
the  cylinders  oiled  once  in  three  months.  11  the 
driver-brake  cylinders  are  in  a  position  to  be 
affected  by  the  heat  of  the  boiler,  they  must  be 
oiled  more  frequently  and  the  pistons  given  one- 
half  turn.  Record  should  be  kept  of  the  date  of 
each  cleaning  and  oiling. 

Draining.— The  main  reservoir  and  also  the 
drain-cup  in  the  train-pipe  under  the  tender 
should,  after  each  trip,  be  drained  of  any  accum- 
ulation. The  auxiliary  reservoirs  and  triple-valve 
should  also  be  drained  frequently,  daily  in  cold 
weather,  and  the  train-pipe  under  the  tender 
blown  out 
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Adjustment  of  Bralces.—The  driver-brakes 
should  be  adjusted  so  that  the  pistons  will  travel 
not  less  than  one-fourth  nor  more  than  one-half 
of  their  stroke.  When  the  cam-brake  is  used, 
care  should  be  taken  to  adjust  both  cams  alike  in 
order  that  the  point  of  contact  of  the  cam  should 
be  in  line  with  the  piston-rod.  The  tender-brake 
must  be  adjusted  by  means  of  tlie  dead-truck 
levers,  so  the  piston  will  travel  not  less  than  five 
nor  more  than  six  inches  when  the  air-brake  is 
applied  and  the  hand-brake  released.  This  ad- 
justment should  be  made  whenever  the  piston 
travel  is  found  to  exceed  eight  inches.  The  en- 
gine-truck brake  should  have  a  piston  travel  of 
not  less  than  one-half  nor  more  than  three- 
fourths  of  the  length  of  the  cylinder,  and  must 
be  adjusted  alike  on  both  sides. 

Brake  -  Cylinders  and  Triple  -  Fa?i;es.— The 
brake-cylinders  and  triple-valves  should  be  ex- 
amined and  cleaned  once  every  six  months,  and 
the  cylinders  oiled  once  in  three  months.  11  the 
driver-brake  cylinders  are  in  a  position  to  be 
affected  by  the  heat  of  the  boiler,  they  must  be 
oiled  more  frequently  and  the  pistons  given  one- 
half  turn.  Record  should  be  kept  of  the  date  of 
each  cleaning  and  oiling. 

Draining.— The  main  reservoir  and  also  the 
drain-cup  in  the  train-pipe  under  the  tender 
should,  after  each  trip,  be  drained  of  any  accum- 
ulation. The  auxiliary  reservoirs  and  triple-valve 
should  also  be  drained  frequently,  daily  in  cold 
weather,  and  the  train-pipe  under  the  tender 
blown  out 
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The  following  are  the  details  of  tjtie        ^ 

WESTINGHOUSE  AI^  BRAKE 

niustrated  in  the  following  pages:* 

Oianramatio  Illustration  of  the  Westlngbouse  Qaiok-Actioii  AutoittiHo 
Brake,  Plate  ai. 

Westlnghouse-Amerioan  Locomotive  and  Tender  Equipment,  Plate  QMjL 

Westlngbouse  Standard  Passenger  Car  Brake  and  SU^nal  EquipBlMrv  > 
RateGS. 

Six-Inch  Pump.  Plate  B6. 

Eight-Inch  Aii^Pump,  Plate  F5. 

Nine  and  One-Half  Inch  Air  Pump,  Plate  F4. 

Eleven-Inch  Air  Pump,  Plate  G5. 

En^rineer's  Brake  Valve,  Plate  G0. 

On^-Inch  Pump  Governor,  Plate  F7. 

Detail  Parts  of  Engine  and  Tender  Brake  Apparatus,  Plate  Q9. 

Pressure  Heads  for  Brake  Cylinders,  Plate  G14. 

Standard  Push-Down  Type  Driver-Brake  Cylinders,  Plate  F15. 

Standard  Push-Up  Type  Driver-Brake  Cylinders,  Plate  F17. 

Standard  Type  *'B'*  Push  Driver-Brake  Cylinders,  Plate  F19. 

Standard  Type  **C"  Push  Driver-Brake  Cylinders,  Plate  F20. 

Standard  Type  **D'*  Engine  Truck  Brake  Cylinders,  Plate  F2L 

Piston  Cross  Heads  for  Driver-Brake  Cylinders,  Plate  F22. 

RAservoirs  Pl&tie  G23 

Plain  Triple  Valve  for  8-inch  and  10-inoh  Cylinders,  Plate  G24. 

Plain  Triple  Valve  for  12-inch,  14-inch  and  16-lnoh  Driver-Brake  GyllA 
lers,  Plate  F25. 

Tender-Brake  Cylinders,  Plate  G26. 

§uick-Action  Passenger  Triple  Valve,  Plate  F27. 
en-Inch  Passenger-Car  Brake  Cylinders,  Plate  F28. 

Quick-Action  Passenger  Triple  Valve,  Plate  F29. 

Twelve-Inch  Passenger-Car  Brake  Cylinder,  Plate  F30. 

Fourteen-Inch  Passenger-Car  Brake  Cylinder,  Plate  F81. 

Six  teen-Inch  Passenger-Car  Brake  Cylinder,  Plate  H62. 

I>etail  Parts  of  Passenger-Car  Brake  Apparatus,  Plate  G32. 

Westiughouse  Standard  Train  Air-Signal  Equipment.  Plate  F33. 

Detail  Parts  of  Train  Air-Signal  Apparatus,  Plate  G34. 

Westinghouse  Standard  Fr«;ij;ht-Car  Brake  Equipment,  Plate  G35. 

Qui»k-Acilon  Freight  Triple  Valve,  Plate  F36. 

M;irrow-Gauge  Freight-Car  Brake  Cylinder  and  Auxiliary  Reservoir 
romnined  with  *'F3(>"  Triple  Valve.  Plate  F37. 

N. I r row  Gauge  Freighi-C'ar  Brake  Cylinder  and  Auxiliary  Reservoir  De- 
ach^d,  with  "F36"  Triple  Valve,  Plate  F38. 

'Twin  Cylinder"  Frelght-«:ar  Brake  Apparatus  with  Auxiliary  Reser- 
roir  Detached,  and  ••Fo6"  Triple  Valve,  Plate  F39. 

Standard  Freitrht-Car  Brake  Cylinder  and  Auxiliary  Reservoir  Com- 
>lnecl,  with  '•F:^6"  Triple  Valve,  Plate  F40. 

>-L}i?id  ird  Freight  r/.iv  Brake  Cylinder  and  Auxiliary  Reservoir  Detached, 
riih    -F:^"  Triple  Valve,  Plate  F41. 

Sh  'Tt-Stroke  Freight-Car  Brake  Cylinder  and  Auxiliary  Reservoir  Com- 
)ined,  with  "FSe"  Triple  Valve,  Plate  F42. 

standard  Ten-Inch  Freii;ht-C:ar  Brake  Cylinder  and  Auxiliary  Reservoir 
::onjbined.  with  "H49''  Triple  Valve,  Plate  HnO. 

Detail  Parts  of  St;indard  Freipht-Oar  Braka  Apparatus,  Plate  G43. 

High-Speed  Brake  Auiomatic  Reducing  Valve,  1898  pattern,  Plate  F45. 

High-Speed  Plain  Triple  Valve,  Plate  F46. 

Duplex  Pump  Gove rn«)r.  Platf-  F47. 

Detail  pHrts  of  High-Speed  Brake  and  High  Pressure  Control  Appara- 
.us,  Plate  I^M8. 

Diagramatic  Illustration  of  the  Westinghouse  High  Pressure  Control 
Apparatus,  Plate  (i49. 

Diagramaitc  Illustration  of  the  Westinghouse  Standard  High  Speed 
3rake.  Plate  G 60. 

♦SlDQllar  detailed  drawings  of  the  New  York  Air  Brake  are  given  further 
m  lo  this  appendix 
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PLATE  a  1. 

Diagramatic  Illustration  of  the  Westing] 
Quick- Action  Automatic  Brake. — Oppc 

PLATE  G  2. 

Westinghouse- American  Locomotive  and  T 
Equipment. — Opposite. 

PLATE  G  8. 

Westinghouse  Standard  Passenger  Car  Brak 
Signal  Equipment. — Opposite. 
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DETAILS  OP  SIX-INCH   PUMP 

PLATE  B6 

?    No. 
l^nginc  and  Pump,  complete.  (No.  |   22.  Roversing-cylinder  cap. 

4,  Plate  B5.)  I  2y  Re  versing- valve  Bush. 

dteam-cyliiuler  Head  (with  Rcvers-     24.  Reversing- valve  Cap. 

ing-cylindcr,  Piston,  and  Valve      25.  Piston-rod  Nut. 

Bushes), 
rjteamrcylindcr  (with   Main  Valve 

ana  Hushes) 
^xnter- piece. 
n.ir-cylinder     (with     Lower    Dis- 

•narge-valvc). 


i^rr-cylinder  Head. 

•tcam-piston  and  koJ. 

ior-piston. 

Main  Piston  Packing-ring. 

Reversing- valve  Plate. 

Reversing -valve   Plate  Holt. 

R(:vcrsing-vaK'<:  Stem. 

Reversing-valvf.  • 

Main  Steam-valve. 

Packing  ring  for  I'l^per  Piston- 
valve. 

Packing- ring  for  Lower  Piston- 
valve. 

Upper  Main   ht<-atn -valve   Hush. 

Lower  Main  Steam-valve  Hush. 

Reversing  cylinder. 

Reversing-piston, 

Reversing- piston   Packing- ring. 


26.  Dischargc-valve  Stop-bolt 

27.  Piston -Packing  Nut. 

28.  Piston -packing  Gland. 

29.  .Right  Chamber  C^p. 

30.  Left  Chamber  Cap. 

31.  Discharge- valve  Seat. 
32*.  Upper  Discliargc- valve. 

33.  Lower  Discharge-valve. 

34.  Receiving-valve. 

35.  Half- inch  Union. 

36.  Three-quarter- inch  Union. 

37.  One- inch  Urnqn. 

40.  Top  Steam-cylinder  Gasket. 

41.  Bottom  Steam-cylinder  Gasket  | 
4;.  Top  Air-cylinder  Gasket 

43.  Bottom  Air-cylinder  Gasket 

44.  Drain  Cock. 

45.  Cap  Screw: 

46.  Packing  Case. 

47.  Exhaust  Union  Stud. 

48.  Steam-pipe  Union  Stud. 

49.  Air-pipe  Union  Stud 

50.  Main -valve  Stop. 
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NAMES  OF  PARTS  OP  EIQHT-lNcrl  AIR-PUMP 


PLATE  F5. 


No. 
I. 

2. 


5. 
6. 

7. 
8. 

9- 
10. 

II. 

12. 

13. 
14. 

15- 
16. 

17. 
18. 

19. 
20. 
21. 
22. 

23. 
24. 


Eight-inch  Pump,  complete.    (No. 

5,  Plate  B5.) 
Top  Head,  with  Reversing-cylin- 

der,  Piston,  and  Valve  Bushes. 
Steam-cylinder,  with  Main  Valve 

and  Bushes. 
Center- piece. 

Air-cylinder  Body,  with  Valves.* 
Air-cylinder  Head. 
Main  Valve. 

Upper  Main  Valve  Packing-ring. 
Lower  Main  Valve-  Packing-ring. 
Steam  Piston  and  Rod. 
Air-piston. 

Steam-piston  Packing-ring. 
Air- piston  Packing- ring. 
Steam-pipe  Union. 
Exhaust-pipe  Union. 
Reversing- valve. 
Reversing-valve  Stem. 
Re  versing- valve  Plate. 
Reversing-valve  Bush. 
Reversing-valve  Chamber  Cap. 
Reversing-cylinder  Cap. 
Reversing  cylinder. 
Reversing-piston. 
Reversing -piston  Packing-rins|. 


No. 

25.  Upper  Main  Valve  Binh. 

26.  Lower  Main  Valve  Bush. 

27.  Packing- nut 

28.  Packing-gland. 

29.  Upper-valve  Chamber  Cap. 

30.  Upper  Discharge  Valve. 

31.  Upper  Receiving- valve. 

32.  Lower  Discharge  Valve. 

33.  Lower  Receiving-valve. 

34.  Lower-valve  Chamber  Cap. 

35.  Reservoir  Union. 

36.  Upper  Steam-cylinder  Gask^ 

37.  Lower  Steam-cylinder  Gasket 

38.  Upper  Air-cylinder  Gasket 

39.  Lower  Air-cylinder  Gasket 

40.  Air-cylinder  Oil-cup. 

41.  Drain  Cock. 

42.  Cylinder-head  Bolt 

43.  Valve  Chamber  Bush. 

44.  Discharge  Valve  Stop. 

45.  Valve  Stop  Set  Screw. 

46.  Chamber  Bush  ^  "Screw, 

47.  Reservoir  Union  Stud. 

48.  Exhaust-pipe  Union  Stud 

49.  Steam-pipe  Union  Stud. 

50.  Main  Valve  Stop. 

51.  Reversing-valve  Plate  Bolt 
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PLATE  F  4, 

NINfi  AND  ONE-HALF  INCH  AIR  PUMP 

I 

No.  1    Nine  and  One-Half  inch  Air  Pno^i,  cmnplct*.'- 


i 


61 

C2. 

63 

64. 
66. 

66* 

67. 
68. 
C9. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 

77. 

78. 
79. 
80. 

81. 


Top  Head,  complete  {includes  one 
each  of  Nos  72, 73. 74, 76, 76,  83, 
84.  85.  108,  and  109,  and  8  of  No. 
110) 

Steam  Cylinder,  complete  (in- 
cludes one  each  of  Nos.  90, 91 .  92, 
93  and  94,  and  2  of  No  105) 

Center  Piece,  complete  (includes 
2  each  of  Nos.  95.  96.  and  i7,  and 
one  of  No.  98). 

Air  Cylinder,  complete  (includes 
4  of  No.  86.  2  each  of  Nos.  87.  88, 
and  89,  and  one  each  of  Nos  90. 
91.  92,  and  106). 

Lower  Head. 

Steam  Piston  and  Rod  (includes  2 
each  of  Nos.' 07.  68.  and  70.  and 
one  of  No.  69). 

Air  Piston,  complete  (tncludcs  2 
^f  No.  67). 

Pieton  Packing  Ring 

Piston- Rod  Nut 

Reversing-Valve  Plate 

Reversing-Valve- Plate  Bolt 

Reversing-Valve  Rod. 

Reversing  Valve. 

Reversing-Valve-Chamber  Bush. 

Reversing-Valve-Cliaraber  Cap. 

Main-Valve  Bush, 

Main  Valve,  complete  (includes  Nos. 
77, 79.  and  81.  and  4  of  No  82). 

Large  Main-Valve  Piston  (in- 
cludes 2  of  No.  78). 

Large  Mjiin-Valve-Piston  Packing 
Ring 

Small  Main-Vnlve  Piston  (in- 
cludes 2  of  No.  80). 

Sinnll  Main-Valve-Piston  Packing 
Bing 

Main-Valve  Stem. 


Ma. 

$2.  Main-Valve-Stem  Nul. 

83.  Main  Slide  Valve.  • 

84.  Right  Main- Valve  Cylinder  HeML 
85  Left  Main- Valve. Cylinder  Head. 

86.  Air  Valve. 

87.  Air-Valve  Seat. 

88.  Air^ Valve  Cage. 

89.  Valve-Chamber  Cap. 

90.  One  and  One-fourth  melt  Union 

Stud. 

91  One  and  One-fourth  inch  Union' 

Nut. 

02.  One  and  One-fourth  ineh  Union 

Swivel.  ^ 

93  One-inch  Steam-Pipe  Stud. 

94.  Covernor  Union  Nuk 

95.  Stuffing  Box 

96.  Stuffing- Box  Nut 

97.  Sluffing-Box  Gland. 
08.  Air-Cylinder  Oil  Cup. 

09  Sliort  Caj^  Screw  ( f'x  1 1") 

100  *J>ong  Cap  Screw  (i"x6D 

101  Upper  Stcam-Cylinder  Gasket 
102.  Lower  Steam-Cylinder  Gasket 

103  Upper  Air-Cylinder  Gasket 

104  Ivower  Air-Cylinder  Gasket. 

105  Drain  Cock. 
lOG  Air  Strainer 

107.  One-inch  Steam-Pipe  Sleeve 

108  Left  MflinVaive-Head  Gasket 

109  Right  Main-Valve-Head  Gasket 

110  Main- Valve-Head  Boll  CrxU") 

111  Cap  Screw  (rx2"). 

112  Cylinder- Head  Plug. 

113.  Packing  and  Cap-Nul  Wrench 

114.  Air- Valve-Seat  Wrench. 
115  Air-Valve-Cage  Wrench 
HO.  Cap-Screw  Wrench. 


Tli«  accompaqylng  ctit  fllnstrafes  the  Standard  0  l<2-lnch  Air  Pump,  which  is  usually  looatsd 
«n  tlie  ri^ht  sidaof  the  locomotive.  A  special  "Left-hand  9  1/2-inch  Air  Pump"  is  also  manafactnred 
jts  its  name  indicates,  it  is  designed  for  installation  on  the  left  side  of  the  locomoUve:bat  all  Its  parts 
tnterokancsalsle  vith  those  of  the  Standard  Pnmp.  and  its  steam  and  exhaust-pipe  oonneotions  hav* 
I  so  arranged  that  It  c«n  be  snbstitnted  tor  tiM  same  and  used  oa  Um  right  stde  tf  dsalrsd. 
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AAAA 

Ow90 


8649 


3650 


3663 


6170 
3654 


8660 

1687 
1590 
1691 
1689 
1688 
1688 
1709 
1706 
1700 
1701 

J710 
1695 
3647 


8645 
1695 
3646 
1694 
ld90 


PLATE   a  5. 

CLeVBN-INCH  AIR  PUMP. 
'  Ko.  a679.   EleTen-inch  Air  Pump,  complele.: 


Top  Head,  complete  fincludes 
one  each  of  Nob,  1706,  1700, 
1701,  1710,  1595,  3647,  1707, 
6169,  1599,  1715,  1716,  and 
10  of  No.  1759): 

Steam  Cylinder,  complete  (in- 
cludes one  each  of  Nos.  2682, 
2684,  1900,  3682,  1887,  2683, 
3315,  1885,  and  1886). 

Cepter  Piece,  complete  (includes 
2  each  of  Nos.  1702,  1704,1703, 
and  1887,  and  one  of  No.  1916). 

Air  Cylinder,  complete  (includes 
4  of  No.  1705, 2  each  of  Nos. 
4795, 1708,  and  3652,  and  one 
each  of  Nos.  1882,  1883,  1884, 
and  2494). 

Lower  Head  (includes  No.  1919). 

Steam  Piston  and  Rod  (includes 
one  each  of  Nos.  1590,  1591, 
1589,  and  1688,  2  of  No  1687, 
and  3  of  No.  1689). 

Air  Piston,  complete  (includes 
2  of  No.  1687). 

Piston  Packing  Ring. 

Piston- Rod   Nut. 

Piston-Rod  Jam  Nut. 

Piston-Rod  Cotter  Pm. 

Reversing-Valve  Plate 

Reversing- Valve-Plate  Cap  Scrffw 

reversing- Valve  Rod. 

Reversing  Valve. 

Reversing-VaWe-Chamber  Bush 

Reversing-Valve-Chamber  Valve- 
Stem  Bush 

Reversing-ValverChamber  Cap 

Main-Valve  Bush. 

Main  Valve,  complete  (includes 
one  each  of  Nos.  3645, 1696,  and 
3646,  and  4   of  No  2052). 

Large  Main -Valve  Piston  (in- 
cludes 2  of  No   1695) 

Large  Main-Valve-Piston  Pack- 
ing Ring. 

Small  Main-Valve  Piston  (in- 
cludes 2  of  No.  1694) 

Small  Main-Valve -Piston  Pack- 
ing Ring. 

Main-Valve  Stem 


Ptooe 
Na 

2062 

1707 

1699 

6169 

1705 

4795 

1708 

3652 

2682 

2684 

2683 

8315 

1885 

1886 

1882 

1883 

1884 

1702 

1704 

1703 

1916 


Main-ValTo-Stem  Nat. 
Main  Slide  Valve. 
Right  Main- Valve  Cylinder  Head. 
Left  Main- Valve  Cylinder  Head. 
Air  Valve. 
Air- Valve  Seat 
'Air- Valve  Gage.*^. 
Valve-Chamber  Cap. 
Steam-Exhaust  Stud. 
Steam-Exhaust  Union  Nut. 
Steam-Exhaust  Union  Swivel. 
Pipe  Bushing  (li"xli"). 
One-inch  Steam-^pe  Stud. 
Governor  Union  Nut. 
Air-Discharge  Stud. 
Air-Discharge  Union  Nut. 
Air-Diacharge  Union  Swivel. 
Stuffing  Box. 
Stuffing-Box  Nut. 
Stuffing-Box  Gland. 
Air-Cylinder  Oil  Cup. 

g       r  Short  Tee-Head  Bolt  (f"x2r')  "* 
I     Hexagon  Nut. 

3662  /  ^°"2  Tee-Head  Bolt  (f  "xa|")  and 
I     Hexagon  Nut. 

1711  Upper  Steam-Cylinder  Gasket. 

1712  Lower  Steam-Cylinder  Gasket 

1713  Upper  Air-Cylinder  Gasket. 

1714  Lower  Air-Cylinder  Gasket. 
1887    Drain   Cock, 

2494  Air  Strainer. 

1950  One-inch  Steam-Pipe  Sleeve. 

1716  Left  Main-Valve-Head  Gasket. 

1716  Right  Main-Valve-Head  Gasket 

1759  Main  -  Valve  -  Head    Cap    Screw 

1919  Cylinder-Head  Plug. 

2482  Packing  and  Cap-Nut  Wrench. 
2485  Air- Valve-Seat  Wrench. 

2483  Air-\  ttlve-Cage  Wrench. 

24  SI    Wrench  for  Nuts  on  Tee-Head 
Bolts. 

3269  Short  Cap  Screw  (f "xZ"). 

3270  Long  Cap  Screw  (1^x21"). 

1900    One  and  One-half-inch  Pipe  Pluf. 
3682    Two-inch  Pipe  Plug. 
2680    Piston  Swab 
1898    Jacket-Band  Screws  Wx^**) 
4862    Piston-Rod  Packing  (Vulea- 
bestoD ) 


1 


1 


•82 


PLATE  0  6. 

ENQINEER'S  BRAK£  VALVB, 


PLATE  0  6,                             ■ 

ENQINEERS  BBAH. 

E  VALVE. 

r        One-Inch  Cut-out  Cock  (PIr.  • 

..  4,  PUte  O  23)  Complete. 

Brake  Vnlve  proper  (withDut  Feed 

V«lv 

Ho. 

ntve  Body. 

la     Piston  Valve  {ircludtts  No.  19). 

fllary-Valve  Sent 

la.     Pieton  Ring. 

ollom  Cass, 

M 

otloin  Cnp. . 

21 

Tlitoe^ighlln  inch  Union  Swiril 

%m  Kut. 

22 

Exhiiuat-Pipe  Filling 

op' Nut. 

23 

One-iacli  I'nion  Nut 

nndli-(inc1uaestfo;.S,10Andn]. 

24 

One-tnch  Union  awllWL 

aiidle  Bolt. 

26 

Holding  Nut. 

nndlo-DoU  S[iring, 

BO 

GnugB-Pipt  Filling,                          . 

■ndltBoU  Bcr«v. 

27 

Feed-Valve-Cnwi  OMiMh.    ^^^ 

otnry-Vnlvc  Key. 

S3 

HiflMnch  NiM.                 ^^^1 

an 

Rflil-iiicliBoll.                  ^^^ 

otarj  VulvB. 

30 

Foed-YnKo  Slud,                                 I 

sugB-ripe  Tee. 

31 

Upper  Onskat. 

ne-foutth  inch  Union  Nut. 

32 

Lo.vflr  Gasket. 

na-fourlh  itieU  Union  Swivel. 

BO.    Bllile-Vnlvo  Poell  Vfti™.  mm 

cd- Valve  Body  (buahcd). 

61).    ncguiEilLiig-V»lvo  Spring, 

uali  Nut. 

01.    n,-guliiling.Vdv<.CapNiit 

pNut 

e2.     Spring  Box. 

ppIy-Vnlva  Pialon. 

G3.     ninplirngin  Ring. 

pply  Vnlvfl, 

G4.     Diaplivagm  Bplndls. 

ipply-VnIve  Spring. 

05      Regulnling  Nut, 

jiphragm  (2  picoesl. 

Gi^     Checic  Nut. 

pply-Volvp-Pislou  Spring. 

67.     Regulating  SprlOf. 

tgulating  Valv». 

31 

a 

•      ._ 

4 

PLATE  F7. 

ONE-INCtI   PUMP  OOVBRNtW. 


PLATE  F  7 


ONE-INCH  PUMP  QOVERNOR. 


No.  1.  One-Inch  Pump  Governor,  comidete. 


No. 

25.  Steam-Vfl-lve   Body. 

26.  Steam  Valve. 

27.  Cylinder  Cap. 

28.  Governor  Piston    (includes 

So.   29). 

29.  Piston  Packing  Ring. 

30.  Governor-Piston   Nut. 
3X.  Governor-Piston  Spring. 

32.  Steam-Valve  Cylinder    (in- 

cludes Nos.  35  and  36). 

33.  One-inch  Union  Nut. 

34.  One-inch  Union  Swivel. 


No. 

35.  Waste-Pipe  Stud. 

36.  Waste-Pipe  Union  I^ut. 

37.  Diaphragm  Body. 

38.  Spring  Box. 

39.  Cap  Nut. 

40.  Regulating  Nut.      . 

41.  Regulating  Spring. 

42.  Diaphragm,  complete, 

43.  Diaphragm  Ring. 

44.  Union   Nut. 

45.  Union  Swivel. 
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PLATE    0  p.        DETAIL  PARTS  OF  eNQINB  AND  TENDER  BRAKE  APPARAIU. 


PLATE  0  <>. 

DETAIL  PARTS  OF  ENGINE  AN 

D  TE 

VDER  «RAKn  APPARATUS. 

Fio.  1. 

■ 

adtfd  DupiBi  All  aaoee. 

Tanaer  Dnlu  Cup.  completo                    ^H 

Fio.  2, 

1 

Tender  Drain  Cap.                                  ^^M 

lUiilHire  Air  aiui««. 

2. 

Tender  Drain  Cock.                                 ^H 

Tio.  8. 

'^1 

B-Ineh  by  Oiir-balf  Inch   ankt- 

Plain  Triple- V>lTe  NlvpTO. 

npe  Air  fi>»iner,  cgmplct.. 

F(0,  8. 

rainer  BoJv. 

le-incl.  Unioi.  8i.l»«l. 

I&cb  AUBia  Fitting. 

lion  G<uk«t. 

Fio.  0. 

r»m»r. 

Tlirsc-laurllu  lufli  IteHnelr  UdIbb, 
complelo. 

Pia,4, 

! 

Union  Bwiwl. 

8 
4 

Union  Mut. 
Union  Slud. 

aion  Snivel.* 
lire  Slud  • 
■nd-Whfsl  Screw 
ind-W'beel  WfLShel 
ind-WIi*el  SQfket 

Fio.  B. 


2.  Onion  Swlval. 

3.  Union  Nnt 

4.  Union  Stud, 


•  / 


PLATE  a  14. 


PRESSURE  HEADS  FOR  BRAKE  CYLINDERS. 


FlfiT.   1. 


Fig.  2. 


cm 


I~J 


mg.  s. 


EXPLANATICN  OF  TYPES  ILLUSTRATED. 


Fig.  1. 

Figr-  2. 

Fig.  3. 

Fig.  4. 

Figr.  5- 

Figr.  6- 


Type  O — Plain  Head. 

Type  P — Plain  Head  with  Slack  Adjuster  Lug. 

Type  Q — Bracket  Head. 

Type  R — Quick-Action  Triple  Valve  Head. 

Type  S — Quick-Action  Triple  Valve  Head  with  Slack  Ad 

juster  Lug. 
Type  T — Quick-Action  Triple  Valve  Head  with  Bracket. 


/. 


»i  PIPE  TAP  .  -O 


1/     " 


Fig.  4. 


PIPE  TAPi  -  -O 


Fig.  5. 


C 


Z] 


H  PIPE  TAP 


Fig  6. 


/  . 
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STANDARD  PUEltl>OOWN  TVPB  nHVBR-BRAKB  CVUMoeS*. 

OiraXB  TLUTQIB  rVLK. 


T*'iR  tlahom  bwovbd. 


Cylinder  Body, 

Piston  iiiid  Rod  fincludes  Follower 

Studs  and  Nuu). 
Non-Pceasute  Head. 
Press ute  Head. 


T-Hra 


Bolt  and  Nut. 


9.  Cross  Hesd  (ulsct  kiod  i 
fromPlau  F32). 

10.  Follower. 

11  Packing  Leather. 

12,  PackiDg  Expander. 

13.  FoUowei  Stud  and  NuL 

11.  ounag. 


MATE  F%7. 

STANDARD  PUSH-ijP  TYPE  IWlVER-BttAKE 


OITTEB  FLAHQES  FDLU 

OUTIB  rutrass  uMovn. 

J              Bin. 

7111. 

17 

8  ID.            z            7Uk 

i              10" 

S" 

19 

10  -               Z              » - 

J               12" 

10" 

1             13" 

z 

8" 

CvlinJer  Body. 

8.    Cjl 

idar  GMkrt. 

FijUin    and    Rod 

(includes    Fol- 

9.     Cro 

a  Head   (select  Ue4  dMiMit 

lower  Sluds  uad 

Nuu). 

fr 

inPlater22). 

PrewBre  Head. 

10.     Fol 

Noii-PreBSui-uHead. 

11.     Pac 

ing  Loather. 

roliowsr  Slud  an 

Nut. 

12.     Pac 

ing  ExpaudBf. 

CyUoder-Head  B 

ItaiidNi 

13.     Oil 

Plug. 

f>LATB  F19. 

"B"  PUSH  DRIVER-BRAKS  CYLINDBR9. 


-    -taiai 

Z 

sata 

oxTTxa  PLAHOKfl  ruLi» 

B  FLAITOBB  BBHOVl 

ll-B 

Bin.' 

7  in. 

22-B 

Bin,           X 

la-B 

8  " 

se-B 

10  '■        X       : 

16-B 

10  " 

44-B 

fl  "            X 

ai-B 

10  ■* 

88-B 

10  "          * 

33-B 

e  *• 

36-B 

10  '■ 

SB-B 

13  " 

43-B 

12  ■' 

47-B 

13  ■■ 

48-B 

B  " 

49-B 

7  " 

60-B 

3  ;| 

12  " 

Sl-B 

e  ■' 

66-B 

O" 

B  " 

BO-B 

0  ■' 

13  •' 

St. 

2.    CjliDd* 

Body. 

10.    FoHo-ep. 

8.  ■  Piaton  s 
and  F 

nd    RfKl  ( 
llower  St 

ncl 

do 
and 

No.  9, 

11.    Packing  Uuber. 

4.     Non.Pre- 

Bura  Hoad 

13.    Folloner  Stud  »nd  Knt 

5.  Pressure 

6.  Releitee 

Head, 
pring. 

14.    Puah 
No» 

Kod,    oompleto    (Ik 
16  a»d  Ifl).*^         ^ 

7.    CyliDde 

H«Bd  Bo  t  an 

dNnt. 

IS.    OUPl 

8.  CjliDder 

9.  Fiuh-Ro. 

Gaaket. 
Holder. 

18.    Pii8h-Itoi-Hold«Kn,rthC 
17.    PQdi.Eo<lPln,rtthO«K. 

-C"  PUM  MOVBRfBIUKB  CVLMira. 


M 

O 
a 

1 

1^ 

12 

1 

a 

;^ 

^ 

' 

nrsB  Ti.uTaaa  nrLU 


01TTXB  nuian  siKovaK . 

22-0  Sin.  X  7'U 

81-C  10  **  X  6  ■ 

36-C  10"  X  10" 

44-C  a"  z  6  " 

88-C  10"  X  »" 


X  12" 

lioder  Body. 

■ton  and  Rod  (includsa  Poltover 

Ituds  andNuU). 

>D-PressarB  Hand. 

Ensure  Hsad. 

■h  Rod,  compter. 

lindsr-IIead  Bolt  and  MuL 


8.  Cjlindsr  (A«k«t. 

9.  Follower  Stad  ud  Hot. 
10.  Follover. 

It.  PaclciiiK  Lsatber. 

12.  Pncking  Eipandar. 

13.  OUBug. 


PLATE   PJI. 

STANDAKU  TVr-E  'D*  ENGINE-TRUCK  DRAKE  CYLINDERS 


11-D 

Bin. 

X        7  In. 

86-D 

10  " 

X      10  - 

43-D 

S   " 

4a-D 

a  " 

49-D 

13   " 

66-D 

10   " 

ee-D 

6  '■ 

99-D 

10  •' 

X      19  '■ 

.     Cylinder  Bod;. 

10.      FollOWBT. 

Pimn     and    Rod    (Inclu 

ee    No. 

11.    PackiDg  Lutbar. 

9,    nnd      Follower     Sta 
Nuis). 

s     and 

13,     Followar  Stud  .nd  Nut. 

.     NoD-Prossure  Hesd. 

U.     PuBhRod, complete  (indod 

.     Release  Spring. 

IS.    Oil  Plug. 

.     Cylinder-Head  Bolt  and  Nat. 

ATE  F  u.     PISTON  cfioM  HBAD5  POT  ifmvnt4«Am  eVLWOMt,  ' 

I  ..Ills .  D  s  u  y , 


3       (o      o)       f 


■atEtgia 


n-s) 

:o    o) 

.. 

r^Vlfi'lr-n 

1/,.  t>. 

1  e  r' 

PLATE   Q23.      RESERVOIR3 


— nr- 
Titf.  4 


Fig.  1. 


i/PIPE 

'-♦tap 


Fig.  6. 


Fig.  a. 


:/. 


t 


IPLATB  O  33. 


^  ■■  ^r. 


.  it 


RESERVOIRS. 


i 


Main  Reservoirs  of  the  type  illustrated,  and  of  any  desired  length, 
are  mannfactared  of  the  following  standard  diameters  in  inc£^ 
outside  measurement;  viz.,  16, 18i,  20i,  22i,  2i),  26i,  28i,  80}, 
82i,  34}»  d6i.  To  ascertain  approximate  capadUr  in  cubic 
'  inches,  multiply  the  square  of  the  inside  diameter  (mich  is  i' 
inch  less  uian  the  size  specified)  by  .7854«  and  the  product  by, 
the  length,  less  an  allowance  of  three  inches  to  cover  flanges. 

Main  Reservoir  capacity  for  Passenger  Engines  should  not  be  less 
than  20,000  cubic  inches,  and  for  Freight  En^es,  not  less  than 
40,000  cubic  inches. 

Standard  Auxiliaxy  Reservoirs  of  the  type  illustrated  are  mami- 
factured  in  the.rollowing  sizes,  and  for  use  in  connection  with 
the  Brake  Cylinders  specified:  f 

10-in.  by  24-in.,  for  8  tn.  Tender  and  Track-Brake  Cylinden. 
10  "  by  83  '*    '*    8-in.  Driver-Brake  Cylinders. 
12  •*  by  83  "   "  10  in.  Brake  Cylinders  of  all  kinds. 
14  •*  by  38  "    "  12-in.      "  '*  *•        *• 

16  ••  by  33  *'    "  14-in.       "  *•  «* 

Auxiliary  Reservoirs  ai  e  tapped  for  pipe  connections  as  follows 
0-in.  by  24-in.,  for  ^-inch  pipe,  all  others  for  |^-inch  pipe. 


A 


i ./ 


} 


Special  Auxiliary  Reservoir  of  the  type  illustrated,  18^-in.  by  41- 
in.  For  16-inch  Driver-Brake  Cylinders.  Tapped  for  jif -inch  pipe 


{ 


gooalizing  Reservoir,  10-in.  hy  12-in.  For  use  in  connection  with 
Engineer's  Brake  Valve.    Tailed  for  f^-inchpipe. 


I       Rasenroir  DnJD  Cock. 


By« 


PLATE     034*  PLAIN  TRIPLE  VALVB. 


V    \ 


PLATE  034. 


PLAIN  TIHPLB  VAUTB* 


fOR  t-INCH,  AND  10*IN0M  OVUNOCR^ 


Wm,  1.  ••Q  S4**  PtaiB  Triple  TaHe,  eoapl«to» 


L  Triple-Valve  Body  (boshed) 

L  Cjlioder  Cap. 

L  Cap  Nut. 

I  PietoD  (Inclades  No.  12) 

L  Slide  Valve. 

r.  Grmduating  Valve. 

L  Graduating  Stem. 


Ho. 

9.  *Graduating  Spring. 

10.  Graduating-Stem  Nut 

11.  Cylinder  Gasket. 

12.  Packing  Ring. 
14.  Bolt. 

18.  Slide- Valve  Spring. 


.  y 


eORAZn^ATlNO  8PRINO  SPECIFICATIONS.   E^hosphor-BroBce  Sprinic  Wtn,NOb  U  a  W 
In  dUsMUr:  ISooilt .  2  1/8  Inohea  free  height .  tl  tnobee  inside  diameter. 
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PLATE  Pa5.PUiNtftiPLBVALVS. 


PLATE  F  25. 


PLAIN  TRIPLE  VALVa 


N    la-INOM.    t4«ll 


No.  1.    "P  25*'  Pfakln  Triple  Valve,  complete. 


Triple-Valve  Body   (bushed). 

Cylinder   Cap. 

Cap  Xut. 

Piston    (includes   No.    30). 

Slide    Valve. 

Graduating  Valve. 

Graduating  Stem. 


No. 

27. 
28. 
29. 
30. 
31. 
32. 


Graduating  Spring. 
Graduating-Stem  Nut. 
Cylinder  Gasket. 
Packing  Ring. 
Bolt  and  Nut. 
Slide-Valve  Spring. 
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PLATE  G  26. 


TBNOER-BRAKE   CYLINDERS. 


12    " 


No.  1.    Tendcr-BraK«  Cylinder.  oompleCe* 


2. 
8. 

Cyliader  Body. 

Piston    and    Rod    (includes    Fol- 
lower Studs  and  Nuts). 

No. 

7. 
8. 
9. 

4. 

Non-Pressure  Head. 

10. 

*5. 

Pressure  Head. 

11. 

6. 

Follower. 

12. 

Packing  Leather. 
Packing  Expander. 
Release  Spring. 
Follower  Stud  and  Not. 
Cylinder-Head  Bolt  and  Kal 
Cylinder  Gasket 


m  NOTE.- For  locomotive  tenders,  the  light  weight  of  which  does  not  •zoaed  8A.000  povadni 
theSlnch  Tender-Brake  Cylinder;  for  tenders  of  greater  weight,  ase  th*10-lnoh  sise  Thsillli 
cylinder  head,  illnstrated  above,  viz..  "Plain  Head,  with  Slaok-adtuster  Liig.''toooiMtd«rtidtt«adaid. 
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PLATE   P  27.      OUKK>ACTION  PASSENOBR  TRIPLE  VAU'^ 


-rST-TllpltTllnibsilU  tKDHd  In 


llTft«  tfe**rM,-a*Fr«#npk 
{kc-OvKnlM.  !■  Ill— WW  Ml* 


PLATE  Fa?. 

OUICK-ACTION  PASSENGER  TRIPLE  VALVB 


VbIti  Body  (buihed). 

17 

Union  Nat. 

'fJn. 

18 

Union  Snivel. 

(includes  No.  6), 

19 

Cylinder  Csp- 

gRing. 

20 

Graduating-Slem  Nut 

■»)v(  Spring. 

SI 

Graduating  Slam, 

,ling  VilvB. 

22 

'Oradusting  Spring. 

Bocy-Valvn  Pis  ton. 

23 

Cylinder-Cap  GasliBl. 

Bncy.Vfllve  Seal, 

24 

Bolt  and  Nut. 

sncyVnlvo. 

25 

Half-incli  Cap  Sorsn. 

■Seat. 

Half-iiioh  Plug. 

Valve  Spring. 

Union  Oaskct. 

ValvoCaEi!(buBhod). 

EmerKBiicy-VslvB  Nut. 

Vfllve-CBM  Gaaltet. 

29 

Cntter  Pin. 

Valva. 

SO 

Bmcrgency-ValvB  Pisto 
King. 

Peking 

lATlNQ  BPRIKQ  BPEClFICAtlO 

NB; 

-,Bl,t™liund™dU..M,Hool«i 

dtum. 

-PlMlO-WIMiia    WOOItot 

B  BS 

iHbni 

fi»h.lchl^||lncO<.U.dd.dli. 

hBo. 

J 


PLATE  FaS. 

TBN-INCH  PASSeNQBR-CAR  BRAKE 


<9  Followe 


a.  Cylinder  Body. 

5.  Piston  and  Rod  (includeg 

Slud«  and  Nuts). 
1  Nou-Pressuro  Head, 

6.  PrBBBu«He«d(include«2ofNo.l4). 

6.  Cross  H«ad. 

7.  Cylinder  Gasket 
t.  folio  nu. 


'  Bnln  OjUnd 

9.  Fscking  Leather. 

10.  Packing  Eipandsr. 

11.  Follower  Stud  and  Nut. 

12.  iUIeaM  Spring. 

13.  C;1inder-Hesd  Boll  and  Not 

14.  Triple-Vslvs  Bolt  and  KdL 
16.  Thpl»-VaLve  paakeL 

16.  HaU-iDch  Flog. 


»    ■ 


■    I 


PLATE    P39.    QUICK-ACTION  PASSENQER  TSIPLB  VALVB. 


qgiCK- ACTION 


line  Bo^y  (baslifld). 

17 

UHion  Nut- 

18 

UoiOQ  Swivel. 

ncludea  No.  5) 

10 

Cylinder  Cap. 

Ring. 

20 

Gf«dijMiQg-Siem  Nut 

GraduBting  Stem, 

ng  Valve. 

22 

'Qrudualing  Sprins- 

cy-VnlvB  Piston 

23 

Cylindec^op  Gutktt. 

ej-VbIvs  Seat. 

24 

Bolt  KDd   Nul. 

,cy  ValvB. 

25 
21! 

Half-iQoh  Cap  Scrsw, 
Holr-iuch  Plug. 

dvt.  Spring. 

27 

UaioQ  Gasket, 

live  Cft»  (bushed). 

2a 

E merge iiey -Valve  Nat 

alro-Casa  Oiukel. 

29 

Cotler  Pin. 

>lve. 

3Q 

Erne rgBQcy- Valve  Pia 

PLATB   Pjo. 

TWELVE-INCH  PASSENOEI^CAR  BRAKE  CVUNDEtL 


No>  1<  Twain 


t>u$aDrer-Civ  Bmke  CjUmUar,  jfpltM. 


Cylinder  Body. 

Flatoii  ont!  Rod  {iiicludea  Folio 

Sludsixnd  Nuts). 
Non-Preseure  Head. 
Preseuni  H^iid  (iucludus  No.  18, 

and  2  of  No,  H). 
Cross  Hend. 
Cylinder  Gasket. 
Fo]lowei> 


9.  Pscliing  LoMhsr. 

10  Packing  Eipandef. 

11.  Follower  Stud  tmd  Hut. 

12.  Ttelrttsa  Spring. 

13.  Cylinder-Head  Bolt  «adH 

14.  Triple- VBlva  Bolt  »BdNnt 
16.  TripU-ValTB  Gaikat. 

16.  Triple- Vatve  Stud  and  Nn* 

17.  Half-iDch  f  1^. 


PLATE  F  31. 


.    CTllndsr  Bedy. 

.    PlitoD  and  Rod  [includes  Polta'a 

SUida  and  Nuu) 
,  HoD-PreMure  H«ad. 
,    Fltuan  H<ad  (Indudei  No,   K 

and  i  or  Na.  14). 
.    Croi*  Head. 
.    C;tii)d«r  Oukct, 


Packing  Leather. 

.  Packing  Gipander 

.  Follcwer  S.ud  »nd  Nul, 

.  Release  Spring. 

.  Cylindet-Head  Ball  and  Nut. 

.  Triple- VaUa  Boh  and  Nut 

.  Triple-Valve  Gasket. 

.  Triple-VaUe  Stud  and  Hut 

.  Half-iDch  Plug. 


PLATE  H  32. 

SIXTEtN-INCrt  PASSQNOER-CAR  BRAKE  CVLINDER. 


Follower  Studs 

nd 

Non-Pressiirp   Ilea 

d- 

No.  16.  and  2  ol 

Cross-Head. 

Cylinder  Caaket. 

Follower. 

en-Inch  Psseenicer<C>r  Bralte  Cylinder,  comidrtc. 


Packing  Leather. 
Packing   Expander. 
Follower  Stud  and  Nut. 
Release  Spring. 
Cyllnder^Head  Bolt  and  Ni 
Trlple-Valvo  Bolt  and  Nol. 
TrIplo-ValvB  Oaaket. 
Triple-Valve  Stud  Anfl  Hut 
Hftir-mcfi  Plug. 


1 


PLATE  H  32. 

SIXTErN-INCH  PASSHNOER-CAR  BRAKE  CYLINDER. 


No.  1971.    Slitcen-lnch  PasaenRer-Cir  Brake  Cylinder. 


racking  Leather. 
Pucklng:   EKi>ander. 
Follower  Stua  and  Nut 
Release  Spring. 
Cylinder -Head  Bolt  and  Nal 
Triple-Valve  Bolt  and  Nut 
Trlple-Valvo  Qa»kot 
Trlpte-Valve  Stud  and  Nut 
Hdlt-tnch  Plug. 


PLATE    03a.     DBTAIL  PAKTS  OP  PASSENOBIKAIC  BRAKB  APnUUTU. 


DBTAIL  PARTS  OP  PASSBNOeR-CAR  BRAICB  APPAKA1VS. 


DM  and  CaapllDCi 
Iim  22  [ucbiB  ]oBi  (oidei  Id  p^TB. } 
Fio.  2. 


DB-lDch  Uosc-Clauip  Boll. 

Fio.  8. 

Fia.  5. 

i-ft  bj  Oa*  and  ODe-fonrtl'  iooh 

2.    Slrainet  BodF. 

nii-Ia-Cock  Body. 

3.    Ono-iooh  Union  a»iv«L 

Igle-Cock  Ksf. 

4.    Union  Nut, 

ngle-Cock  Cap, 

S,     Union  Uaskei, 

ogiB-Cnet-Koj  Spring. 

6.     e  trainer. 

ngle-Cock  HaiidlB- 

DS    and  One-fourth  iiidl  to  Ong- 

no.  6. 

iDcb  Seducer. 

Cock  Bodf. 
Cook  Koj. 
Coot  Cap. 
Key  Spring. 


n 


PLATE  F  33. 

Westinghouse  Standard  Train  Air-Signal  E 
ment. — Opposite  r 
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i: 


•    il 


>.  ^ 


ts  «4|ast«d 
BTC     ATA 
%  SQUARE 
itment  nvat 
tOMomvtiM 


;e. 


T-  ■         e\  ' 


•1  S  ^'"^ 


••-  ^-" 


iii 

r  I     • 

•  ■     I 

■     *          • 

:   ■ 

1  i 

^   • 

;  .  _ 

IH 

;    »  * 

't 


Westi 
n 


I- 
It 


».\j    *>- 


N 


-it 


PLATE  P33-                                            ^^M 

STANDARD  TRAIN  AIR-SIONAL  APPARATUS.                                 ^^M 

tio  1. 

■ 

Piston  Peking  lilDg                     ^^1 

DiKh»r|;8-V.lvfl  Body- 

3.     Piston  Nut.                                        ^^H 
ID      Piston  Rod.                                         ^H 

Discharge- VBl»e  Stem. 

DiwbttrgB- Value  Spring 

11       Diaphragm  [two  pieces).              ■    ^^ 

Discharge- Valve  Handle 

Diaphragm  Ring                                ^H 

Stop  Pill. 
Cap  Nut. 
Union  Nul. 

13 

Regulatins  Spring.                           ^H 

14 
15 

RegnUthig  Nnt.                           ^^H 
Chech  Nut.                                  ^^M 

Union  So  iveL 

16 

C-Kk  0»p  Nut                             ^^M 

Union  Gaskel. 

18 

Cock  Spring.                               ^^^| 

Fia.2 

in 

Union  SwiveJ.                             ^^H 
Union  Qnakct,                                    ^H 

"■ 

Fia.  3. 

.Th.    1                 1   tUi^.,„B  V.]«  ,.  ^,™, 

lo  Eovem  Train  Blgiyl-Pli™  P>«in«     AT  * 

In«t>n>fe<l  Iteducloe  V»l.c.   com- 

MAXIMUM  OF  iO  POUNDS  PER  aguiiu: 

ReJocing-Valv*  feody  (buahad) 

Spring  Boi. 

6b1  fmuIw, 

5opply  Valve 

Supply-Velv«C.pN«l. 

3upply-Vslv=  Spring 

Pig.  4. 

Reducing-Val.e  Pieloa    (inctudM 

Ho.  8). 

Stsml  Whistle,   vmpttte. 

-_> 

PLATE   a34>     DETAIL  PABTS  IK>  ISAtN 


CH3-0 


'itt^ 


•('".v  tail u luff's.' 


PLATE  034.                                                  V 

DETAIL  PARTS  OF  TRAIN 

AIR-SIONAL  APPARATUS. 

Flo.  1. 

FiB.T- 

•d   BlgnM   Roie  fiDd  Oonpllut. 

Tbret-fbiutlii    Incb    aiinil-Plps     An 

»B>»I<U. 

Strainer,  eomplcte. 

fiQCb   HoBf,   22  ioch»  long  «ith 

It.. 

fit^ingJtor^il.d.lliJ». 

2.     Slrainor  Ba^y. 

FlQ.  2. 

3.     Union  Swivel. 

4.     Uniou  KuL 

rd  aigo*}  Hoae  CoupHng.  com- 

6,     Union  GoBket. 

pM«  (order  la  p>l»). 

[ii(d  Hoae-Coupling  Cosh, 

■nal     Hose  -  Coupling     Puckipg 

Fjo.  a. 

Ring. 

Tlim.raarUu  Incli  Cock,  coin pXo. 

Pio,  3, 

£    Cook  Body. 

Hum  CliuDp,  cnmpigte. 

3.     Cook  Kay. 

i.    Cock  Cap. 

6.    Kaj  Spring.                                  *                fl 

6.     Cock  Handle. 

oat  Bose-Clnnip  Boll. 

Fia.  4. 

Fia.  ?. 

sb  tif    Tbr».roDrtbi  InCb    BolO 

Klppls. 

Signal  DniBinj  C<>iiptln(. 

Fio.  5. 

oarttai  iDcb  Angla  Fltltos. 

Fia.e. 

r  loch  Cul-Dut  Cork,  romplcls. 

k  Body. 

k  Key. 

k  Cap, 

f  Spring. 

<2 

T 

PLATE  G  85. 

Westinghouse  Standard  Freight  Car  Br 
Equipment. — Opposite. 


.-::.-.-33l-^ 


\ 


r 


PLATE  P  36.    VJKX'Jtcimi  ntBOHT  niPLB  valvb. 


--F38"TripleV.lM«ifc 
msh-BpiHl  TiE<Ur-Bn>Ki  OjllDden.  B  Isohn  I 

I  -F  a*  Qolci-Awilm  TnpLm  6j  it"  (•m  Ui»l  11  tu 


•EtliUr  Itimi  both  U 


PLATE  P  36. 

QUICK^ACnON  PRBIOHT  TRIPLB  VALVS. 


No.  1.   **P  36*'  Qnlck-Actlon  Prdciit  Triple  Valvtt.  co«pl0ta» 

f. 

Triple-TalT^  Body  (boihed). 

17. 

Vnio  1  Noi. 

s. 

Slide  Valve. 

18. 

Unio  •  BuiwA 

4. 

Piston  (inclades  No.  6). 

19. 

Oylia  kp  Gap. 

5. 

Packing  Ring. 

20. 

Qrad  ating-Stem  Nut. 

6. 

Slide- Valve  Spring. 

21. 

Qrad  jtttng  Stem. 

7. 

Gradnating  Valve. 

22. 

*Gradiating  Spring. 

8. 

Emergency- Valve  Piston. 

23. 

Cylinder-Cap  Qasket. 

9. 

Emergency- Valve  Seat. 

24. 

Bolt  and  Nat. 

10. 

Emergency  Valve. 

25. 

Half-inch  Gap  Screw. 

11. 

Rubber  Seat. 

26. 

Half-inch  Plug. 

12. 

Check- Valve  Spring. 

21. 

Union  Gasket 

18. 

Check-Valve  Cose.               • 

28. 

Emergency- Valve  Nut. 

14. 

Check- Valve-Case  Gasket. 

29. 

Cotter  Pio. 

15. 

Check  Valve. 

SO. 

Plug  for  Exhaust  Gatlet 

16. 

Strainer. 

•ORADUATINO  8PBINO  SPECIFICATIONS :  Fortj-niiM  oiM  thonaaadtlw  (rllr) 
r.NIaktfledBtMl  ** PUao "  Wire ;  10  ooils;  2  3/41nohe8  tr—  iMight;  U  iwdiM  iasid*  rtlamlw. 
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i   KESEBVJ 


H<h  1,    Nurrow-uui^  Frel|flit*OAr  Brake  Cylinder  h 
.   1  "P3«"  Triple  Vmlre, 


Cfliudar  Body. 

PUtoD    and   Rod    (includes   Fol- 
lower Studs  B4id  NuU). 
NoD-Pres9ur3  Head. 
Folloner  Stud  and  Nut. 
Follower.  . 
Packing  EeBthsr. 
FackiDg  EipaudM. 


9.  &«lesae  SptmB- 

10.  BueTTi)ii(ina1adMNoi.lludl1 

11.  Dnin  Plug. 

12.  B«««rTaIr  Stud  uid  Nut. 

18.  Oylinder-Hasd  Bolt  ud  Not. 

11.  OTlioder  OukiL 

16.  Triplt-V4lT*  OMkM. 


■■na«-G*uc«  Ftel«tit-Oiir  B 


t     Pi«loo  and  Rod  (iQclude! 

Studs  and  NuU). 
<.    Back  Head. 
I.    Follower  Slaa  aad  NaL 


Release  .Spring. 
.    CvJinder  Gasket. 
.    Cylinder.Head  Boll  and  Nut. 
.     Prassui-e  Head. 

Speciol    Auiilmry    Keaervoit  (in- 
cludes Noa.  14  and  Ifl), 
,     Drain  Plug. 
.    Triple-Vstia  Gaaket. 

Beservoir  Stud  >ad  NuL 


/ 


PLATB  P39* 


• 


TWIN-CYMNDBR"  PREIOHT-CAR  BRAKE  APPARATUS  WITH  AGXEUARY 

VOIR  DBTACHBD,  AND  ••Pj6"  TI^PLB  VALV& 


ntfrte-C^TUnder**  Frelght-Oar  Brake  Appamtxu  with  AvatHUarj 

and  "FSe"  Triple  Valre,  c^mjHete* 


L. 

Brake  Cylinder,  complete. 

ir«. 
9. 

L 

Cylinder  Body. 

10. 

K 

Piston    and     Rod   (includes     Fol- 

11. 

lower  Studs  and  Nuts) . ' 

12. 

L 

Non-Pressure  dead. 

13. 

5, 

Follower  Stud  and  Nut 

J. 

Follower. 

14. 

I 

Packing  Leather. 

15. 

I 

Paddug  Expander. 

16. 

Release  Spring. 
Cylinder  Gasket. 
Cylinder-Head  Bolt  and  Nut. 
Pressure  Head. 

Special   Auxiliary  Reserroir  (in* 
eludes  Nos.  14  and  16). 

Drain  Plug. 

Triple-Valve  Gasket. 

Reservoir  Stud  and  Nut 
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NOTE.-Tli«T*0"BniI»  ippM-inu  lUnAnud  •b 

■heuTS.  Um  llEht  mtglitolwhlob  no     ~     

ii»tflrbjl£lEiobHArDke-  Tojcvtbar  wil 

'    ^  '    ~    k«EqQlpiDSDtraTrr*lcluOH& 


a.  Cylinder  Body. 

3.  Piston  and  Rod  (includes  F'ollower 

Studs  and  Nule). 

i.  Koii'Pressure  Head. 

G.  Folloner  Stud  and  f  uk 

6.  Follower. 

7.  Packing  Leather. 
6.  Pocbiiig  Expander. 
0.  BelstM  Spting. 


10.  Bsawnlt  (laolndM  Via.  It  D 

12). 

11.  Drain  Plag. 

13.  Reservoir  Btnd  and  Not 

13.  Cylindsr-HMd  Bolt  »ai  <iA 

14  0;Uiider  Oaakeh 

16.  Trip]*  ValTB  GtatkM, 


PLATE  P  41. 

Ua>    PREIOIfr-CAR    BRAKE    CYUNDER  AND    AUTOLIARy    RBSBRVOIR 
DETACHED.  WITH  ••Pj6"  TRIPLE  VALVa 


>TK.-The''F41"  Brake  Apparatus  illustrated  above  is  famished  with  "Schedule  H-8**tor 
ars,  the  light  weight  of  which  exceeds  15,000  pounds,  but  the  construction  of  which  prermits 
cation  of  the  oombined-cylinder-and-reeervoir  type  of  brake  illustrated  on  Plate  "F  40."  Th« 
Under  is  8  inches  in  diameter  by  12  inches  stroke. 


lard  Freight-Car  Brake  Cylinder  aad  Auxiliary  Reservoir  Detached,  witk 

<'F36"  Triple  Valve,  complete. 


ike  Cylinder,  complete. 

No. 

9. 

Release  Spring. 

inder  Body. 

10. 

Cylinder  Gasket. 

ton  and  Rod  (includes  Follower 

IL 

Cylinder-Head  Bolt  and  Not. 

Studs  and  Nuts) 

12. 

Pressure  Head. 

i-Pressure  Head. 

13. 

Special    Auxiliary  Reservoir  (in* 

lower  Stud  and  NuL 

eludes  No8.  14  and  16) 

lower. 

14 

Drain  Plug. 

king  Leather. 

16. 

Triple-Valve  Gasket. 

king  Expander 

16. 

Reservoir  Stud  and  NuL 

4:u 


PLATE  F  42. 


Ko.  I.    Bborl-Stroba   Frelgbt'Cu 


5.  Cylinder  Bod;. 

3.  PiBtoD    and    Rod    (includes     Fol- 

lower  Studs  and  Nula]. 

4.  Nou-PreSBure  Head. 

G.    Folioner  Stud  and  NaL 

6.  Follower. 


li). 

{    11.    Dnia  Ping. 

I    IS.    RaaeiFoir  Stud  tnd  Hat, 

■  13.    CylJDdeT-Head  Bolt  &nd  MnL 

■  14.    Cylinder  Qulcel. 

I    IS.   TripI^ValTo  Owkst. 


PLATE  H                                  ,^^^H^^| 

T^^^t^^M 

-INCH  FBEIOMT^AR  BRAKE  CYLINDER  AND  AUXILIARY  RESERVOIB            ^1 

1       _^                                         i 

__^_^,.^nrtiiibB 

1    II      '*  1    nffl^               iM^ 

ULJL^pJLjL/'^ '           " 

Oc=0                         t;^ 

d  Tcu-lnch   Fi^l^ht-Car  Brake  (jUadcr  nml  AiiilUnry  Reuriolr  TomblUd 

10     Rescrv(,ir(incIuJesNos,ltiimiI2) 

(include,  Pdlower 

11      Dm. u  Plug 

In  only,. 

12     Reservoir  Slud  mtd  Nul. 

eud. 

13     Cyllnder-H^ad  Bollai><]Nut(pre9- 

md  Sal. 

aureend). 

H     Cylinder  G»sket. 

t. 

IS    Triple- Vslve  Guskel. 

Jer. 

16    Cylmdiir-He«dBoIliindNul(iH>if 

p™,.™e,.d). 

n     H^trvoir  Tube. 

m 

_,«^. 

PLATE  0  4J.    DBTAIL  PARTS  OP  STANDARD  PRBIOHT-CAB  BRAKB  AFIU 


'                               PLATE  Q  43.                        ^^^^^^^^B 

^A.L  PARTS  OF  STANDARD  FREIGMT^CAR  BKAKE  APPARATUS.                       ^ 

Fio.  1, 

Fia.V.                                    J 

OnooodOoc-qunrtcr  I.icl.HoM 
1  CuuiilluB.  conipleu. 

Or. 

D  nnd  Onc-qiiarlcr  Incli  Cul,rfnil  Coek, 

chMloMB  (order  in  piiin.) 

™i..pl<^lo. 

Flo.B. 

"s 

Coct  Budy. 

Ono  uiMl  Oiia-i|uiirtcr   tncli 

Cock  Key, 

«<:«iplli«wrd»l..,ai>-.i. 

10 

Cocit  Cap. 

dud   Oiic-iluurlcr  inch    lloso 

11 

Key  Spring. 

.upli..K  Cast, 

12 

Cock  Hnndlfl. 

»rd    Onc-qunrfcr  incU  Ho5e- 

upling  Packing  Ring. 

Fio.  B. 

Fig.  8. 

Re 

«»el-»lv*.foi.ip]ele. 

2°3 

Releaao-A'fllvi!  Cylinder. 

Fm.  i. 

2i 

Kdeasfl- Valve  Swa. 

UnD-<)UArtpr  Ineli  Brnkc-Piiis 

25 

Veni  Valve, 

ar 

RelCBaa-VaWe  Spring. 

ler  Body. 

ReloMe-Valve  Handla. 

n  Sirtvel. 

as 

Release- Valve  Pin. 

a  Kul. 

n  Cisfcel. 

In, 

Fio.  9. 
proved   PiTMnr*  .  BFtolnini:  Tut**. 

Fio,5. 

eomplelt. 

Uuo-liinrior  <ncb  Bote  Clump, 

2 

Rclaining-Valve    Body    (insludM 

Nos,6,e,7,oiia8j. 

Biid    Oiic-qimrLcr  ii.ch  Host- 
amp. 

Betaining-ValveCase. 
KcmininE-Volvo  Woight 

and    Ono-qutinor  incli    Huge- 

RelaiuiiiE-V.I«  Handle. 

ainp  Boll, 

e 

Relninlng-Vnlvc-CMk  Key. 

Fis.  G. 

7 

Kctitiniiif-Vnlve-Cock  Cap. 

Reloiniiig-Valve-Cocli  Spring, 

Di>c-<l<i:<rlvr  liidi  Aiie'e  CocK. 

..Cock  BoJy. 

Co 

upUnE-Griiuie  C  leonine  ToiA. 

■-CDck  Key. 

.-Cock  Cap. 

Fig,  11. 

,-Cocli  SpiijiB- 

o 

e    an.l    One  -  qimrwr   IilcL   Dumnv 

,-C«k  H.p4Jj. 

CoupUng. 
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PLATE   P45- 

D  BRAKE  AUTOMATIC  RBDUCINa  VALVB 


I; 


>    , 


1        ' 


PLATE    P45. 


HKIH-SPBBD  BRAKB  AUTOMATIC  REDUCINQ  VALVB. 


Mo.  1.   Hlgh-SpMil  Brake  Aatomatte  HednetDf  ▼«!▼«• 


2. 

ValTe  Body. 

W9. 

18. 

Check  Nat. 

3. 

Spnng  Box. 

14. 

Union  8tad. 

4. 

Valve  Piston  (includes  No.  6). 

15. 

Union  AwiveL 

5. 

Packing  Ring. 

16. 

Union  Not. 

6. 

piston  Stem. 

17. 

Union  Strainer. 

7. 

Piston-Stem  Nut 

18. 

Union  Gasket. 

8. 

Slide  Valve. 

19. 

Bolt  and  Nut. 

9. 

Slide- Valve  Spnng. 

20. 

Leather  Washer. 

10. 

Cap  Nut. 

21. 

Piston  Disc. 

11. 

Regulating  Spring. 

22. 

Spring  Abutment 

12. 

Regulating  Nut 

23. 

Cotter  Pin. 
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MjVTE  F46. 

niOH-SPBED  PLAIN  TUPLE  VALVB. 


PLATE  P44. 


HMH-SPefiD  PLAIN  TRIPLE  VALV& 


V,  1.   Hlfh-Spaed  PlAin  Triple  V«lf«, 


• 

TMple* Valve  Body  (bushed) 

9. 

Oradnatiog  Springi 

L 

Qylinder  Cap. 

10. 

Oradaaaii9i8leBi  Nat 

L 

C*p  Nut. 

11. 

Cylinder  Cap  Gaskoi 

Pislon  (ineludea  Mo.  12). 

12. 

Packing  Ring. 

I 

Slide  Valve. 

13. 

Bolt  and  Nut. 

r 

m 

L 

Orsduating  Valve. 
Graduating  Stem. 

14. 

Slide- Valve  Spring. 

«« 


« 


^OfSLADVATWO  SPRING  SPECIFICATIONS :  Phoepor-Bronae  Sprlnc  WIM.  Na  14  &  W.  (» 
1^  ^iOtoa«  IB  diameter.  IBooUs.  2  1/Sinohee  freelielglit  :  i|  laohas iBiride < 
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PLATE  F47.       DUPLEX  PUMP  OOVBRNGR. 


^mtl  ' 


\  \ 


^ 


PLATB  F47' 


DUPLEX  PUMP  OOVBRNOIt 


.      ^i 


Ve*  t.   Daplex  Pamp  iQoTeraer»  eomptfliK 


25. 

Steam- Valve  Body. 

36. 

Waste-Pipe  Unioit  Nai 

26. 

Steam  Valve. 

87. 

Diaphragm  Body. 

i7. 

Cylinder  Cap. 

88. 

Spring  Box. 

28. 

€k>veraor  Piston  (iDcIude8No.29). 

39. 

Cap  Nut. 

29. 

Piston  Packing  Ring. 

40. 

Regulating  Nut. 

SO. 

Governor- t*i8ton  Nut. 

41. 

Regulating  Spring. 

31. 

Governor-Piston  Spring. 

42. 

Diaphragm,  completa 

32. 

Steam-Valve   Cylinder     (includes 

43. 

Diaphragm  Ring. 

NOS.-.35  and  36). 

44. 

Union  Nut. 

33. 

One-inch  Union  Nut. 

45. 

Union  Swivel. 

34. 

One-inch  Union  Swivel. 

46. 

Siamese  Fitting 

SS. 

Waste-Pipe  Stud. 

9% 


\  ' 
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DETAIL  PAtm  OP 


PLAT6  F4a. 


^ 


DBTAIL  PAUJS  OP  HKlH-SPeBD  BRAKB  AND  HKIH 

CONTROL  APPARATUS. 


■■:[ 


Via.  1. 

YttlTB  Bnieket  with  Bttrenlog 
Coek»  Mvnpteto. 

»     BeYersing-Cock  Body. 
,     BeTersing-Oook  Key. 
,     Bevening-Oock  Spring. 
,     BiforeniDg-Cock  Cap. 
Beversing-Gock  Handle. 

Fio.  2. 
8afely  Valve,  complete. 

,  Safety-Valve  Body. 

t.  Regulating  Nut. 

u  Cap  Nat. 

>.  Regtdatiztg  Spring 

L  Valve. 


Feed- Valve  Pipe  Btedmt. 

Fie.  4. 

Tender  •Qj^lnder  Reed  Dnr 
Aeaoa  Triple  VetneiMtli 
Ad|ittterlA|r* 

Fio.5. 
One»fo«Hli  Ineli  Ooek. 


Fio.  6. 

Flexible  Hose  Oonnectlpa  Willi  Vtl» 
tlagf  for  Hair-lneli  Pipe. 


I 
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PLATE  G  49, 

Diagrammatic  Illustration  of  Westinghouse 
Pressure  Control  Apparatus. — Opposite. 


m 


J 


km: 


PLATE  G  60. 

Diagramatic  Illustration   of    the  Westinghoi 
Standard  High  Speed  Brake. — Opposite. 


m 
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The  following  are  the  details  of  the 

NEW  YORK  AIR  BRAKE   ' 

Illustrated  in  the  following  pages; 

General  Plan  of  the  New  York  Quick  Action  Automatic  Air  Braka 
Plate  Al. 

No.   5  Duplex  Air  Pump,  Plate  No.   5. 

No.  2  Duplex  Air  Pump,  Plate  Ql.  " 

Piston  Valves  for  No.    2   Air  Pump,   Plate  Q2. 

Piston  Valves  for  No.    5   Air   Pump,   Plate  Q2A. 

En^rineer's  Brake  Valve,  Plate  Q3. 
V     Plain  Triple  Valve  for  Locomotive  and  Tender,  Plate  Q4. 

•'Special'*  Driver  Brake  Triple  Valve,  Plate  Q6. 

Quick   Action   Triple  Valve,   Plate  Q6.  / 

K-6  Triple  Valve,  Plate  Q2B. 

Type  J  Triple  Valve,   Plate  Q2C. 

Pump  Governor,   Plate  Q7. 

Duplex  Governor,   Plate  Q8. 
"^  Details  of  Locomotive  and  Tender  Apparatus,  Plate  Q9. 

Push  Down  Driver  Brake  Cylinders,  Plate  QIO.     • 

Push  Up  Driver  Brake  Cylinders,  Plate  Qll. 

Type  "B"  Push  Driver  Brake  Cylinders,  Plate  Q12. 

Type  "C"  Push  Driver  Brake  Cylinders,  Plate  Q18. 

Pull  Up  Driver  Brake  Cylinders,  Plate  Q14. 

Type  "A"  Pull  Driver  Brake  Cylinders,  Plate  Q15. 

Type   "D"   Enarine  Truck  Brake  Cylinders,  Plate  Qie. 

Cross  Heads,  Plate  Q17. 

Reservoirs,   Plate  Q18. 

Tender  Cylinders,  Plate  Q19. 

"Special"  8 -inch  Passen^rer  Car  Apparatus,  Plate  Q20. 

10-inch  Passenirer  Car  Cylinder,  "Plate  Q21. 

12-Inch  Passenirer  Car  Cylinder,  Plate  Q22. 

14-inch  Passenger  Car  Cylinder,  Plate  Q23. 

"Special"  Quick  Action  Triple  Valve,  Plate  Q24. 

Details  of  Passengrer  Car  Brake  Apparatus.  Plate  Q25. 

Air  Sigrnal  Apparatus,  Plate  A3, 

Details  of  Signal  Apparatus,  Plate  Q26. 

Narrow   Gauge    Freight    Car    Cylinder,    Reservoir   and    Triple   Valve, 
Plate  Q2r. 

"Special"  Narrow  Gauge  ditto — Detached  Style,  Plate  Q28. 

Standard   Freight   Car   Cylinder,    Reservoir,   and   Triple   Valv,,    Plate 
329, 

••Standard  Special"  ditto — Detached  Style,  Plate  Q30. 

"Si>eclar'    Freight   Car   Cylinder,    Reservoir,   and   Triple  Valve,   Plate 
J31. 

"Twin   Cylinder"  Freight  Car  Brake  Apparatus,  Plate  Q32. 

Details  of  Freight  Car  Brake  Apparatus,  Plate  Q33. 

Extra  Details,  Plate  Q3  4, 

Driving  Wheel  Brakes, 

Schedules  of  Equipment, 

Tables  of  Pipe  and  Pipe  Fittings. 

Drawing  of  Locomotive  and  Tender  Equipment,  Plate  A2.  i  At   the 

Drawing  of  Passenger  Car  Equipment.  Plate  A4.  <End  of 

I>rawlns  of  Freight  Car  Equipment,   Plate  A 5.  ( the  App. 


•Similar  detailed   drawing^  of   the   WESTINGHOUSE   AIR   BRAKB 
re    ffiven  on   the  preceding  pages  in  this  Appendix. 
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Principle  of  Operation. 

The  "  Air  Brake  "  provides  means  for  generating  power,  aniS  making  it  effective  i 
wheels  of  each  vehicle  at  practically  the  same  instant  of  time.  It  is,  in  fact,  an  automatic  a| 
for  quickly  and  safely  stopping  a  railway  train  to  suit  conditions  of  service  both  usual  and  n 

The  engineer,  by  simple  movements  of  a  small  handle  in  the  cab.  operates  and  has  I 
trol  of  the  brakes  under  all  circumstances  within  his  knowledge,  but  their  action  is  entin 
malic  and  independevl  of  the  engineer  if  the  train  breaks  in  two,  a  coupling  hose  bui 
similar  accident  occurs.  On  passenger  cars,  the  brake  can  also  be  applied  by  any  of  tl 
men,  if  necessary. 

The  "  auiomalie"  action  is  obtained  by  providing  each  vehicle  with  a  supply  of  con 
air  that  is  always  ready  for  instant  use,  and  by  means  of  which  the  shoes  are  forced  agz 
wheels,  or  withdrawn  from  them,  as  desired  This  air  supply,  kept  at  a  pressure  of  70 
sq.  in.,  is  stored  in  the  reservoir  upon  each  car.  and  in  the  train  pipe  connecting  them,  tl 
ratus  being  so  constructed  that  a  reduction  of  train  pipe  pressure  wiU  apgly  brakes, 
increase  (restoring  what  has  been  used)  will  release  them.  Ordinaiily.  this  reduction  of  tr 
pressure  is  made  through  the  engineer's  valve,  but  if  air  is  permitted  to  escape  from  t 
pipe  by  any  cause,  the  brakes  apply  automatically.  If  the  train  breaks  in  two,  this  automati 
occurs  upon  both  sections. 

The  "  quick  action  "  is  so  called  to  distinguish  its  effect  from  the  work  which  tl 
performs  in  ordinary  service.  For  instance,  when  stopping  the  train  at  stations,  or  othe 
required  in  daily  service,  the  engineer  graduates  the  power  upor<  the  wheels,  thus  applj 
brakes  with  whatever  force  may  be  necessary,  lightly  or  otherwise,  but  in  an  emergency,  h 
or  property  is  in  danger,  the  full  brake  power  is  instantly  at  work  throughout  the  tn 
bringing  it  to  a  stop  in  the  shortest  possible  distance. 


Improved  Car  Drain  Cup  and  Strainer. 

This  improved  device,  illustrated  on  Plate  Q  33,  meets  all  requirements  that  have  b( 
gested  as  desirable.  The  strainer  is  mounted  on  a  removable  spider  »6,  which  may  be  unj 
and  the  strainer  thus  examined,  cleaned  ot  rentvitd  viiUiout  breaking  a  pip»  joint.  The 
35  IS  placed  at  the  top  where  water  or  dirt  rolling  along  the  pipe  cannot  reach  it,  1^  is  io 
that  shields  it  from  flying  missiles.  The  drainage  pocket  is  open  to  catchall  dirt,  and 
emptied  by  unscrewing  plug  32.  This  device  may  replace  the  older  form  of  drain  cup 
same  pipe  threads,  as  the  connections  are  the  same. 

For  Special  Drain  Cup,  see  Plate  Q  6^ 


450 


I 


wheels 
for  quii 

trol  of 
malic 
similar 
men,  i 

air  tht 
wheels 
sq.  in., 
ratus  I 
increa 
pressu 
pipe  b 
occun 

pcrfor 
rcquir 
brake! 
or  pn 
brin^ 


peste 
and  t 
35  IS 
that 
empt 
same 


1 


PLATE  No.  5 

No.  S   DUPLEX   PUMP 


No.  5  DupJcx  Pumi 


cjips,  2  pump  dmia  CDcki,  1 


46,  2  ol  S  DP  60,  and  1  ti 
ofSDPSS,  S^andlOT). 
Slide  V»l.e.  (3  pieces). 
Valve  Stem.  (2  pieces). 
AirVnUe,  Spiecea). 
.    SleamChestGaaket,(3piec( 
.    Steam  Cheat  Cap.  (I  piecnl 
'    Slean  Chest  Buafa,  (2  | 


e,  (I  piet 


I    Hston-Rod,  (to  order  specify 
5  DP  21). 

I    Steam  Head,  (incluflea  2  each 

SDPS,  U, 

SDPSJ.  andlof  SDPIOI.). 
I    Tappet  Plait    " 
.    ft-inch  Stean 


nd  Rod, 
P  ISb 


,    Stuffine  Bon 
I     SluffiilK  Boi 


Piece  (mcludea 
34,  37  and  M). 
:  Box,  (4  pieces) 
Nut.  U  pi 


2  DP; 

2  dp; 

SOP  £8  l>i-inchUnianNut,(2piecei), 

S  UP  £9  I)4^nch     Uoioii     Swivel 

(!  pieces). 

S  DP  60  Air  Strauier,  (3  piecea). 

SDPTD  I)J-incbUnioD3tud,C2p»eB). 


5  dps; 


Dowel, 


mCjli, 


ea). 
■r  Jacket 


S  DP  106  ISi-inch  toDj-in 
5  DP  113  Pialon  Rod  Nut, 
5DP  124C    Piston  Rod  S* 


9  Diajn  Cock. 
il  Cup,  Style  "A' 


No.  2 
Duplex  Air  Pump. 


i  late  Q  1  \ho*,s  the  No.  2  uzc,  which  is  adapted  for  passenger  locom-  lircs  *»"'''' 
trains  and  for  freight  service.  It  works  with  a  smoothness  and  ease  oi  open 
jtrong  contrast  to  the  ordinary  single  cylinder  air  pumps,  the  absence  ol  p^riiij  ■ 
fyinif  particularly  noticeable,  and  will  supply  air  more  rapidlj.  The  ralre  gear  is  T«r 
and  every  part  o(  it  can  be  examined  by  unscrewing  a  plug.  The  adrantages  in  coo 
and  durability  are,  therefore,  evident. 

In  this  pump,  the  steam   cylinders  form  the  lower  half,  with  the   air  chambe 
them.     Condensation    from    the    steam    cylinders    therefore   drains   awaj    natttrallj, 
compressed  air  delivered  is  as  clean  and  dry  as  possible. 

The  action  of  the  duplex  pump  in  compressing  air  is  similar  to  the  use  of  si 
compound  engine,  the  air  being  compounded  instead  of  steam,  and  results  in  a  c  'fr 
economy.  Each  steam  cylinder  is  of  7  inc^  diameter.  The  high  pressure  air  cylinder 
7  inch  <liameter,  but  the  low  pressure  air  cylinder  is  10  inches,  and  its  capacity  is, 
twice  that  of  the  steam  cylinder  actuating  it.  Each  air  cylinder  fills  with  free  air  ai  et 
as  descnljcd  below. 

The  first  operation  forces  air  from  the  larger  air  cylinder  to  enter  the  smal 
addition  to  the  free  air  already  in  it,  thus  compelling  the  smaller  cylinder  to  contain  1 
its  volume  of  free  air,  compressed  to  about  40  pounds.  The  high  pressure  pistons  the 
the  compression  and  force  this  air  into  the  reservoir.  In  this  way,  the  two  7  inch  st< 
arc  caused  to  actuate  the  equivalent  of  three  7  inch  air  pistons  (the  area  of  a  10 
being  double  that  of  the  7  inch  size).  In  other  words,  itcif  meosttres  qf  sleam  ai 
cojnpress  three  similar  measures  of  air. 
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I  supply  of  ileiiii  lo  tbe  oppmilo  side.    The  mir  yolvM  ire  simple  clieekvilvB, 
niU^  wine  lie piileni  wait,  tnd,  Ihcrnlare,  ire  nol  Uibit  to  pound  ihtmicltei  to 


illcfT  above  the  pisIoTi  vilJi  bW  u  0lniOftph«rie  preamre  through  vain  9.  u 
will  be  filled  with  ifr  at  itmoipheric  prtfisore  through  valvei  0  and  t[,  bo 

le  plite  to  itrikes  the  Uppet  on  lalrc  ulciti  T  lod  movei  tiItc  i  to  ils  lowi 
l':ovenngfOlmt^^dadmiWnglUon^olAgtalaerlllitafpIi£ofkil.aati^g^riil 
comprcD  rhe  air  which  ii  in  eylinder  i.  (hrough  valve  11  Into  upper  part 
It  Of  pblwi  11  completes  iu  stroke,  its  plate  3Q  strikes  the  lappet  on  valve  1H 
ve  6  (o  its  highest  position,  uqcovcrin^  port  sr  and  odBtifiifff  iUam  ioiAebm 
a,  ousing  that  pislim  lo  liu  and  eipel  the  partially  campreised  air  in  crlinil 
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No.  2  Duplex  Air  Pump. 

FLATS  Q  1. 


Parts  of  No.  -2  Duplex  Air  Pump. 


PXtATE^  1. 


Cylindera: 
.-4  Air  Cylinder!. 
K-«  Slide  Valves  (2  pieces). 
•8  Valve  Stems  (3  pieces). 
t-lO  Reoeivif^  Air  Valves  (8.  pieces). 
|~1>-18->]4    Dischai^e'   Air   Valves   (4 


Jb  Stemm  Chest  Caps  (2  pieces). 

#-17  Steam    Chest    Bushings.    {Specify 

••r^l»or.**left") 
,  8  Ptstoo  Hods  (2  pioMs).  (includes  1  each 

of  Noa.  20-Xl,  and  8  each  of  Nos. 

88-65-74). 
j8  Steam  Head  (includes  Nos.  5-6. 16, 17. 

and  2  of  NV1&). 
Mi  Tappet  Plates  (2  pieces). 
ri-22  Seven-inch  Steam  Pistons  (includes 

X  each  of  Nos.  18-20,  and  2  each  of 
.Nos.  33-55-74). 
iX  Seven-inch   Air  Piston  (includes  2  of 

No.  38). 
Is  Ten-inch*  Air  Piston  (includes  2  of  No. 

l8  Seven-inch  Piston  Rings  (<I  pieces).. 
^•C  Ten-inch  Piston  Rings  (2  pieces). 
*5  Centre  Piece  (includes  4  of  No.  36). 
^  Stuffing  Boxes  (4  pieces). 
^7  Stuffing  Box  Nuts  (4  pieces). 
I8   Scuffing  Box  Glands  (4  pieces). 
t8  I^rOvrer  Receiving  Valvie  Chamber. 


No. 

40  Lower  Intermediate  Valve  Seat 

41  Upper  Receiving  Valve  Seat 

43  Upper  Intermediate  Valve  Seat 

43  Upper  Intermediate  Valve  ChambCR 

44  Upper  Discliarge  Valve  Cap. 

45  Upp^  Discharge  Valve  Seat 

46  Lower  Discharge  Valve  Seat. 

47  Top  Head. 

48  Upper  Air  Cylinder  Gasket 

49  Lower  Air  Cylinder  Gasket. 
50.  Upper  Steam  Cylinder  Gasket 
^14  Lower  Steam  Cylinder  Ga^tet 

52  Cylinder  Head  Bolts  (68  pteoes|. 

53  Oil  Cops  (2  pieces)* 

54  Drain  Cock. 

55  Tappet  Plate  Bojt  (4  piec^). 

56  Governor  Union  Stud. 

57  Governor  Union  Nut 
58-  Exhaust  Union  Stud. 

59  Exhaust  Union  Nut 

60  Exhaust  Union  Swive) 

63  Air  Union  Stud. 

64  Air  Union  Nut. , 

65  Air  Union  Swivel. 

66  Cylinder  Head  Bolt  Wrfinchk 

67  Cap  Wrench. 

08  Valve  Chamber  Wircnch. 
69.  Packing  Nut  Wrench, 
74  Piston  Rod  Nut 
87  Jacket!  Screws. 
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y  THE  NEW  YORE  AIR 


i  ^-. 


PARTS    OF    K-a 


Engineer's  Brake  Valve. 

Positive  Discharce.  with  Feed  Valye  and  Slippfcmentwy 

Reservoir. 

VauEhao'McKcc  P«t«nt. 


Praie  Q  »  shown  lilt 


.  Iced  '.l«  t™-  Tlew).  F*  1 
e  114  and  how  gndutii^  nhe 
hrough  Ihe  ilidtf-nln  (fnnlii' 
:c  <a  ibi  lUdc  nlm    fl(.  10'  * 


The  Principal  Parts  and  their  Duties. 


Rtterring  (a  Fie.  *.  Ih 


inr>rara  thbriKSl;-aicryic?B1i^icaljadiircDi 

10  LiOCaTeHpf  Ihc  large  porn  K  aad  J,    (Sm  Fi 

Simll  &Mdc  nlve  1  ]<r  is  a  cuI-oS  or  ^nuIuEl 

PifttHi  i(Hii  npottd  00  one  aide  10  (nin  p 


lo  the  lell,  wliicti.  EKroDElillii 


nomstbooD.   Whcoiliclii 

•ucct.  jnd,th«i:rorc,lhc  itore 
THE  OPERATION: 


g  E)  FodoccU  wilh  1  puia^  nin^ngJerglliwiM!  of  the  ».lve  (Fipi  1,  3^«id  Si 
c  D,  bull  o(  piiton  104  \.F\e^  1  and  4}.    In  "  RotiDlne  Poiilion."  port  i.  in  the/ba 


longer 


Uw  dacribed  below,  h 


re  oF  Tt>  pouodi  hOB  been  obtiioed  th 


For    **  Service'*     Application,    pthce    the    bandle    in   one  of  the-**ierTio«*«| 
*  graduating"  notches  and  leave  U  there.    This  carries  slide  valve  114  far-cnongh  to  tkti^i 
to  uncover  small  ports  P  and  o,  thus  permtUing  train  pipe  air  to  escape  from  chamber  A  h 
the  atRtosphere,  through  the  exhaust  passage  C.    Small  cut-off  valve  110  automatically  it(^  At 
discharge  as  soon  as  the  train  pipe  pressure  in  chamber  A  reduces  enoiigh  to  allow  pistoa  W ! 
to.  move,  as  previously  explained.    For  light  applications,  use  the  first  of  the  graduating 
on  short  trains,  or  the  second  notch  with  five  or  more  cars.    For  heavier  applicatioaa.  mofodtj 
handle  one  or  two  notches  further.    Ste  '*Jiupning  Pntilian*^  bdow. 

For  an  **  Eniers:ency  '*  Application,  quickly,  move  the  handle  to  posftioa  Bvkl 
"emergency."  This  will  carry  slide  valve  114  to  -the  extreme  right,  permittiag  rapid  dii^ti|e(i 
train  pipe  air  from  chamber  A  and  passage  C  to  the  atmosphere,  through  ports  4  (Figfcia' 
7).  the  passage  in  slide  valve,  and  the  large  port  K  (Figs.  4  and  7)-. 

Witli  Handie  in  Position  of  «*Quiclc  Release,'*  slide  valve  114  is  moved  10 MJ 
esrtreme  left,  thus  admitting  main  reservoir  pressure  direct  from  chamber  B  to  Jkrain  pipe 
A,- through  the  large  opening  which  the  cad  of  the  slide  valve  uncovers.  At  the  sane  til 
contained  in  the  supplementary  reservoir  is  discharged  to  the  atmosphere  throagh 
port  J,  and  passage  C,  thus  allowing  train  pipe  pressure  to  return  pistoi^  104  sad  cutoff  vaheUl  | 
to  the  position  =shown  in  Fig.  4,  in  readiness  for  another  service  applicatiot^  WXen  nfeathghn^  \ 
ahaays place  PU  handie  in  **Quick  Release'*  joosiUon  lonff  enoUffh  to  perm/U'iUtiikarfiif^^ 
from  the  snpplemintary  r^ternoir,  b^ttre  moving  the  handle  hQtk  to  the  "XtuHfUng'^jpfHlh^ 

With  t^.  Handle  In  ^*  Runninj:.  Posltiort,^  the  supplemcotay^  -i cweir  > 
chafed  to  ^he^  same  pressure  as  the  tr&in  pipe.  If  the  handle^^hen  io^^*  fall  release*!  jwiMo^ I* 
mov^'d'to  a  service  rtotch  too  quipkly,  a  full  service  application  will  result,  but  if  it  is  motfCt  flo^ 
or  stopped  inTeither  "  running  "  or  *'  lap  '*  position  for  a  second  .or  two,  tK^  suppltroentaty  resent 
will  becimie  (itiacged  and.  automatically  cut  off  the  exhaust  as  usual. 

With  the  Handle  In  *«  Lap  Position,"  all  communScatfoijr  fs  cat  off  btiWees  ftl 
MiQliCSiBrvoir ftnd  the  train  pipe ;  also,  between  train  pipe  and  the  atmosplf^ew 


THIS  \BVF\P  GOVERNOR  is  t.-onnected  to  the  passage  in  whicYi  the  wfe|I  fbafni 
pressure ii^Vf;  or  feed  valve  is  located.  .^Figs.  8, 6.  and  6.)  This  pasiBgirhas  a  pmrt  I'la  tibs  tii^ 
s6at, ;id<|p&,  by^movfsments  of  the  slide  vslve,  is  connepted  either,  with  the  nviiii  Teseiiyoir,  witk  tM 
train  pi]pe.  or-  is  closed  entiie'ly.'  The  governor  is  set  at  70  lbs. '  With  th^  engineer's  valve  loiiA 
in  Fun  Release  position,  it  stops  the  pump!  when  both  ti^in  pipe  and  |nain  reaeirv<Hr  show  Mil 
With  handle  in  Hunning  Pmition.  the  punnp  is  nOt.  stopp^  ttotA  tiAitfstn  reservoir  cttrtaiM^I 
usoal  excess  pressure  of  15  or  20  lbs.  With  hlindle  in  L^p  -Positi^.  or  otm  of  tfte  AppGcati* 
Position^  the  governor  does  not  allow  the  main  reservoir  pressure  tO  exceed  the  Jkimal  sisosi^  (( 
8ft  or  80  lbs*    Tbe  pump  cannot,  therefore,  piodttce  ttii<hie  prettora  whether  tiM  Btakasaie.Hli ' 
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*i^  to  suppkAcitUry 


Parts  of 
Engineer's  Brake  Valve. 


i-lnch  cDiipBr  pipe,  far  connadloni  M 
id  the  DuplM  GsuKB.  Wh«n  K-lnefc 
indCauea.  Iha  Union  Swivsl  No.  61 
1  copper  pi  pa  larEonneclloni  tolh* 


Plain   Triple   Valve. 


*>|zrj:i*rz^>«- 


riate  Q  4  shows  the  Plain  Triple  Valve,  tp?iic7i  is  vsed  onlif  on  engines  and  tender* 
"^inch  gnr  l^itnch  'brake  cylinders. .  The  parts  an  (cw,  simple,  and  durable,  and  their  o 
is  not  easilj  alfected  by  dy:t^ 

Connections  arc  made  with  the  auxiliary  reservofr,  the  brake  cylinder,  and  t 
pipe.. as  shown;  slide  valve  88  controls  the  exhaust*  of  afr  Irora  brake  cylinder,  to 
brakes^  and  graduating -valve  48  controls  the  admission,  of  air  from  auxiliary  reservoi 
•brake -cylinder^  for  applying  biakes.  Piston  40  actuates  valves  38  and  48  so  that 
■will  close  .the  exhaust  port  before  graduating  valve  48  opens  the  service  port.  The  si 
88  can  remain  stationary  while  the  piston  40  returns  part  way  and  causes  graduatii 
48  to  cover  the  service  port,  as  the  abutments  that  move  valve  38  arc  farther  apart 
length  of  the  valve. 

yhe.  operation  is. as  follows:  Air  from  the  train  pipe  passes  tO  cylinder  A, 
fpharging  groove  B  and  passage  C  to  chamber  D,  and  thence  through  passage  E 
"auxillacry  reservoir.  W/ieii  the  train  pipe  pressure  is  reduced,  the  piston  40  moves  its  fu 
Jirst  cuttmg  off  the  flow  of  air  to  auxiliary  reservoir,  by  closing,  the  chai^ng  groove 
causing  valve  38  to  cover  exhaust  port,  and  valve  48  to  open  .the  service,  or  graduat 
and  allow  reservoir  air  to  enter  the  brake  cylinder,  the"  quantity  admitted  being  in  pi 
to  the  reduction  of  train  pipe  pressure.  If  the  train  pipe  pressure  is  reduced .  b 
the  pressure  in  the  reservoir  is  soon  reduced,  to  slightly  less  than  that  in  the  tr 
and  the  piston  40  starts  back  and  moves  graduating  valve  48  foithout  disturbing  slide 
which  is  ^Id  with  some  force  by  the  air  pressure,  aided  by  spring  9,  and  checks  the  retui 
wTien  valve  48  has  closed  the  service  port.  A  further  reduction  qf  traUn  pip€  pressur 
the  same  action  and  applies  the  brakes  a  little  harder.  If  tbe  train  pipe  pressure  is 
5  to  8  pouAds,  the  brakes  will  be  applied  with  but  moderate  force,  but  if  the  train  pipe  p 
reduced  20  pounds,  the  graduating  valve  48  will  remain  open  and  the  brakes  go  fi 
the  auxiliary  I'eservoir  pressure  will  then  continue  'to  flow  into  the  brake  cylinder 
■pressure  in  each  is  equalized. 
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inereaK  of  praaart  in  lAe  train  ptpr  will  ca 
woo   in   i\t   Plite.  thui  rclcurng  Ih;  bti 
PnsBgc  F  •llDx't  molilure  liom  ihg.  tnin 
tadil)'  drained  by  uniciewrne  |)lug  la 


Plain  Triple  Valve. 


k 


Parts  of  Plain  Triple  Valve. 


Tor  ft  Inch  and  10  Inch  Cylinders  Only. 


1  Ring. 
Valve  Spring. 


2B  Cap  Bolt  (4  Pieces). 

37  Triple  Valve  Body. 

S9  Plug. 

33  Slide  Valve. 

40  PiEton  (includes  No.  3). 

4S  Graduating  Valve. 

4fl  Graduating  Valve  Spring. 


I 


"Special" 
Driver  Brake  Triple  Valve. 


Ptatc  Q  5  shows  a  Plain  triple  valve  of  another  style,  toliich  it  only  used  vpon  enj^ 
equipj'cd  wilJi  brake  cylinders -of  \2inch  avd  Winch  diamdn.  This  valve  was  spedrff 
dcsifi;ncd  for  use  with  cylinders  q\  such  large  size  and  is  not  intended  (or  any  other  purpo* 
or  for  any  other  size  of  cylinder. 

The  action  is  similar  to  the  other  Plain  triple  valve  shown  on  Plate  Q  4,  but  the  parts  W>j 
different  construction  and  arc  numbered  differently.     The  operation  is  as  foljows:— 

Slide  valvp  24  controls  the  discharge  ol  air  from  brake  cylinder  to  release  brakes,  w 
graduating  valve  25  controls  the  admission  of  air  from  the  auxiliary  reservoir  to  the  bake 
cylinder  for  a[)i>lying  brakes.  Piston  23  moves -both  valves,  causing  valve  24  to  close  the  exhaiJt 
port  from  the  brake  cylinder  In  fore  the  port  from  graduatmg  valve  25  is  opened.  ThcabutnMi* 
that  move  valve  '/4  are  farther  apart  than  the  length  of  the  valve.  This  is  to  aUow  slide valwJ* 
to  remain  stationary,  white  piston  23  returns  far  enough  to- cause  graduating  valve  25  to  dose  tk 
corn iiMinica ting  port  between  the  reservoir  and  cylinder. 

When  trnm  pipe  pressure  is  reduced,  piston  23  moves  downward  until  its  projecting  Sta> 
strikes  the  cm'  of  sl'-ni  2C.  (Spring  27,  which  is  coiled  around  the  stenn.  26,  prevents  farther 
movement  of  ilie  piston,  except  as  explained  below.)  This  movement  of  the  piston  causes  vahre 
34  to  close  the  port  lendiiKj  to  the  atmosphere,  while  valve  25  opens- the  port  leading  frt* 
reservoir  fo  the  brake  cylinder,  as  above  described.  When  the  reservoir'  pressure,  because  » 
flowing  into  the  empty  brake  cylinder,  is  reduced  slightly  below  the  pressure  left  ih  the  tiafc 
pipe,  piston  23  will  move  upward  far  enough  to  cause  valve  25  to  slop  the  further  use  of  reserrofr 
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"special"  Driver  Brake  Triple  Valve. 


r«.  C-KlTl  «.""•  0  »)>■*■  •" 


Parts  of                                   ^M 

"Special"  Driver  Brake  Triple  Valve.             ^M 

rw  i:  IncH  tfi  14  loch  Orl'cr  Brikc  Cillodcrt.                                           ^^H 

FLATT  0                                                                                 ^^H 

^^1 

11  Dnin  Cup. 

.«c.du.,^.;s..n,N„.          ^H 

W  Cp  Nil 

^H 

M  Piiwn  (.«aud«  No-  iu). 

ao                                                           ^^H 

u  SJio,  Vii.i. 

.X.  i.  .  ».  1  ^«~  ^.  ,^., ...  1.,.,.:.. .... ...  -..  .r,.  .-. . 

Special  Attachmeots.  for  this  Valve  only. 

F«,7,    Wpph. 

*r3 

Quick  Action  Triple  Valve. 


Plate  Q  6  shows  the  Quick  Action  Triple  Valve,  wklek  it  nud  upon  eon.  Theidal 
sketch  opposite  is  a  more  convenient  illustration,  however,  as  all  workii^  parts  are  oa  ooepbae. 
In  the  actual  structure,  some  of  the  moving  parts  are  at  right  angles  to  tbe  main  pistoi. 
so  that  all  inude  parts  can  be  examined,  cleaned,  or  renewed  withomt  detaAing  ike  tdlte  Jnm 
the  reservoir  or  train  pipe.  This  valve  has  the  same  connections  and  is  {nterchangaible  vitk  tboae 
in  use  of  another  make. 

The  work  it  does  is  known  as  "  service "  ami  **  emergency,"  the  first  being  its  ordinBT 
action,  and  the  second  giving  the  very  strong  and  inslani  application  for  emergency  ose. 
To  accomplish  the  latter  throughout  a  long  train  pressure  from  the  train  pipe  is  discharged 
at  each  car  in  addilioa  to  the  reduction  by  the  engineer.  As  previoasly.  expbined,  the  ordi- 
nary service  application  is  made  by  letting  from  6  to  8  lbs.  pressure  out  of  train  pipe,  vA 
the  emergency  application  by  a  ludden  reduction  of  10  or  more  pounds.  In  either  case,  thi 
reduction  causes  an  impulse  of  air  to  travel  through  the  train  pipe  and  operate  the  tripk 
valve  on  each  car  as  it  passes  along.  The  service  reduction  is  not  powerful  enough  to  afed 
the  emergency  parts  and  travels  through  the  train  with  moderate  speed.  The  emergeoq 
reduction,  however,  is  so  much  more  powerful  that  it  a!$o  sets  the  emergency  parts  in  notkiii 
and,  as  they  exhau.st  the  train  pipe  pressure  in  their  immediate  vicinity,  this  impulse  tt 
transmitted  from  car  to  car  with  great  rapidity. 

The  "service"  parts  occupy  the  central  portion  of  the  opponte  drawing.  Tk 
auxiliary  reservoir  is  cfiarged  through  the  usual  groove  B.  Exhaust  valve  38  and  grad«tii| 
valve  4S  cover  the  usual  ports,  and  are  moved  by  the  main  piston  188  for  applying  ^ 
releasing  the  brakes  for  service  stops,  in  the  manner  already  familiar  in  plain  and  qaidi 
action  triple  valves. 

The  "quick  action"  parts  occupy  the  left  and  top  portions  of  the  drawing,  aad  ue 
inoperative  under  ordinary/  conditions.  Vent  valve  71  is  held  to  its  seat  by  spring  188,  aiBStal  bj 
train  pipe  pressure,  and  can  only  be  opened  when  piston  129  is  forced  to  the  left.  Quick  Ktioa 
valve  l')4-13i)  is  held  to  its  scat  by  spring  140,  assisted  by  reservoir  pressure,  and  can  oolj 
be  opened  when  piston  137  moves  to  the  right.  All  parts  are  simple  and  dnrable,  aad  the 
valves  are  so  located  that  oil  from  the  brake  cylinder  cannot  possiUy  reach  a  mbher  vihre 
seat.    The  operation  is  as  follows: 

Main.- piston  128  has  the  same  stroke  for  bot^i  service  and  emergency  iq>plicatioa,  bst  i> 
extended  to. form  a  cylinder  in  which  piston  129  is  fitted^.  Through  piston  181  is  a  smI 
opening  F,  allowing  train  pipe  air  to  pass  through  and  thus  equalise  tbe  pressure  en  kolfc 
sides.  This  opening  is  of  such  a  size  that  when  main  piston  188  moves  sltmljf  to  tiMkfk.* 
in  iernice  applications,  the  air  in  space  G  will  be  pressed  through  opening  F  wWktnd'4idiu¥M9 
piston  129  from  the  position  shown. 

The  sharp  reduction  of  train  pipe  pressure  for  an  emergsney  stop  will  cinac  aiaiu  pdMw  ^ 
to  move  rapidly  to  the  left.    In  this  case,  air  from  space  G  cannot  flow  Ihrough  paiaife  F  W 
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inupaDjnUon  UB,  »(roiig«iHI|itb  to  omaiae  IW  f  l»l|WaBl 
•Bd  aotcnlvt  Tito  be  puihedfiom  its  seat    TUaitlowi  tnin  pipe  ilr  lo  mtef  tka  yMMgaU  . 
udnapc  to  the  almoipheni  IBtough  \ipeniagi  J  ind  M,  vhile,  u  the  Bme  time;  tt  (hrv  pinna 
llIlD  the  riEht,  which  uoKiia  nlrc  ISO  m^  tjiajn Iht /uU pawtr  o(  tbt  iwntrir pnaan  (obi 
hutaiiUy  eBectivc  in  the  bnke  cylinder  (hrtwgh  the  lir^e  pHBga  K  ud  L.  and  c^edi  T*h«  IIT.  . 

Meanwhile,  or  poitd^^ftaAfiaytepfA,  the  teapOEArj  preaurfcflAertedbjttieBirEnckaaiber 
G  bMi  npidtj'  loat  iCi  Gfcct,  and  apriDg  18S  bu  returned  vilve  T]  tp  iti  Bat.  tkui  Htpplmff  OU  Moqp*  ' 
^  aii^iiAnt  train  p^ preHttrt  ti  tufflcfenUifrodaBtdltproptrfyafpiittAtbraJtfr*  '44'nJlveTl 
clean, It retiina pl»taq  1» w in origimL pmiliim.    (licDuutiDDTeujIutha'latbribfct^HBlii 
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Parts  of  Quick  Action  Triple  Valve. 


Styles  "F"  and  "P". 

PLATE  <3  6 
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Pump  Governor. 


Duplex  Governor. 
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Duplex  Governor. 

I  9  llwws  the  Duplej  Govrmor,  which  is  used  ^brn  fpocial  izondttioiil  ol 
ibl«  to  carry  the  BUndnrd  train  Line  prcBUjrr  □[  70  pLninda  in.QrdinJiry  i 
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Parts  of  Duplex  Governor. 
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Details  of  Brake  Apparatus. 

rOR  LOCOMOTIVE  AND  TENDER. 


Details  of  Brake  Apparatus.                   ^H 
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Push  Down  Driver  Brake  Cylinder. 
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Push  Driver  Brake  Cylinder. 


PLATE  Q  19. 
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TYPE  "B" 

Push  Driver  Brake  Cylinders. 


OU«R.L*NG«Fl.LU 

O.T..  .......  U,.OV...\ 

^ 

e  IncliEi  I    B  inches 

;±';:rT;s: 

inder  Body, 
tonandRodCindiidcsNo. 


TYPE  "C" 

Push  Driver  Brake  Cylinder. 


TYPE  "C" 

Push  Driver  Brake  Cylinders. 


1  Follower  Stud  and  Nut. 


Pull  Up  Driver  Brake  Cylinder. 

FLATEQ14. 


Pull  up  Driver  Brake  Cylinders. 


.   <SeleclstylefrotiiPIsle 


Lealber. 
:ing  Spring. 


:i  Follower  Stud  and  Nul. 

4  CyLinder-head  Boll  and  Nul 

■i  Gaakel. 


••*•» 


TYPE  "A' 


Pull  Driver  Brake  CyHnder. 


TX^TB  Q  1^* 
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TYPE  "A" 

Pull  Driver  Brake  Cylinders. 


OUTER  r^«™  ™ll 

OU™x,.AN=^l..«OVEo\ 

™. 

H 

tan  I    «  UK 

li« 

Any  •!»  will  be  fui- 
niihed  Willi  oaier  flenges 

u  Follower. 

I   Packing  Leather. 

■i  Follower  Slud  and  Nul, 

I  CylLndet-head  Boll  and  NuC 

r,  Gasltel 

(I  Release  Spring. 


TYPE  "D 


••rvtf 


Engine  Truck  Brake  Cylinder. 


TULTE  Q  16. 


Note: — The  flexible  hose  for  connecting  this'cylin^er  with  the  pipe  Icadii^W* 
Triple  Valve,  is  shown  on  Plate  Q  34. 
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Cross  Heads. 

PLATB  Q  17. 

BCB).  8C6B.  BC  64. 

5J)     Hl5)     M) 


r] 


*   i 


3  SI 


B  c  ez. 

SB 

(e[|lE>) 


Gross  Heads. 


Fj'h       BC.     B7 


Reservoirs* 

VLATB  Q  18. 


Fig.  2. 


F:5.3 


F.«.l. 


Flf.6 


Fie.  A 
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Reservoirs 


FIC.  3. 
rvoii.     (For  uscwilh  IS  incUbnkecylindin.) 

FIG.  4. 
ivoli.    (For  uie  wilEi  10  inch  bnki  cyliodin.) 

FIG.  B. 
■voir.    (For  use  irilh  B  inch  Tender  wid  Trndl 

FIG.  e. 

FIG.  7. 


h  Drivar  briliB  cyliDdon.) 


Tender  Cylinders. 


Fig.  4 

NOTE.— If,  when  empty,  the  Tendec  weighs  88,000  lbs.  or  \ea%  use  tbe  8  iodi  TeAder  CyKndcrMdS 
10  inch  by  24  inch  Auxiliary  Reservoir.  On  nil  Tenders  abatie  that  irdriit  use  tbe  10  Indi  Tdsder  Cj/i^ 
and   12  inch  by  33  inch  Auxiliary  Reservoir.    Tenders  should  have  a  oraUag  power  eqaal  to 90 1(  of  A^ 

empty  weight. 
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'^^H 

Tender                           ^^^^^H 

PLATE  Q                                              ^^^^^^^^^^1 

Bl«ht-lBBt  FUt  a«ad  Taxder  CjUnAot,  eompteU.                      ^^^^^^| 

Tn-twA  FKt  Hand  Teiulec  CTUi>der.  oourlsts.                       ^^^^^^M 

,itv  Body 

n  And  R«!  (IncludF^  No.  10). 
Had 
Hod. 

Re).;,»  Spring.                               ^^^^H 
]n  Follower  S(ud  >i>d  Nut                               ^H 
U  CyltndcT-head  Bolt  and  Nuk                       ^H 
11  Cukct                                                            ^M 
13  Plug.                                                   ^^« 

.__      ™...  _      ,,                  -    ■ 

T»-t»ll  rarki>d  B»d  T=nd.r  Orlind,r,  «>mpI.tL                                               fl 

Head. 
Ml  Head.    (SpecifylEngthwanlrd.) 

H  Ei[>ander.                                                        fl 
U  Relr»«  Spring.                                               ^M 

10  Follows  Stud  Md  Nut 

n  Cylinder  head  Boll  uidNuI. 

U  PJug. 

N 

B 

«• 


Speciar*  8  Inch  Passenger  Car  Apparatus. 


For  Narrow  Gauge  ami  Small  Passenger  Cars,  weighing  less  than  82,000  lbs., 
empty,  provided  the  total  brake  power  amounts  to  90^  of  the  car  weight,  and  is  cqulf 
distributed  to  every  wheel 


J 


PLATE  Q  20. 


2E 


llllimMJj' 


um 


J77JTJMM 


y 


13 


ta 


Note  :--With  this  apparatus,  the  style  "  P  "  Triple  Valve,  Plate  Q  6,  should  be  used 
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Twelve  Inch  Car  Cylinder. 


Twelve  Inch  Car  Cylinder.               ■ 

FI^TE  Q  21.                                                                         ^^1 

Ko.  1.    Twelve  Inch  Cai  Cylirdcr.  compleit                                  ^^H 

•k. 

■ 

3  Cylinder  Body. 

e  Packing  Leather.                                  ^^M 

a  Pinion  ud  Rod  (includes  No.  1 1 ). 

ID  l^xpander.                                            ^H 

«  BKk  Head. 

11  FoUo-er  Stud  ud  Nut                       ^^H 

5    Ported  Head  Ondudc^  No.  IB  .ird  2  oi 

li  R,.les«  Spring.                                       ^H 

No.  U|. 

1 H  Cylindcr.head  Bolt  and  NuL,                    ^^^ 

fl  Cross  Head. 

11  Triple-valve  Boll  and  NuL 

7  Giskei. 

li  Triple-valve  Gasket 

S  Followei. 

H  TriplevaLt  Stud  >ad  NuL 

For  Triple  Valve,  ««  Pljle  Q  S*. 

5U 

Fourteen  Inch  Car  Cylinder. 


fJOTE—Tlii:  "V"^!'  T'ii' 


Fourteen  Inch  Car  CyHnder. 


^    »  Cylinder  Body. 

*   S  Piuon  and  Rod  (intludu  No.  Uj 

4  B^k  Head. 

i  Fptfced  Head  (includes  No  18.  and 
of  No.  U) 

a  Cross  Held. 

7   GukcL. 

a  Fdlcnrer,, 


1.  1.     Fourteen  inch  Car  Cyiinder,  conipI< 


1  - 


Parts  of 
Special"  Quick- Action  Triple  Valve. 


Valve 

Spring. 

srVal 

eSesL 

er. 

1  Nut. 

iSwiv 

I 

1  Cask 

a. 

Plug. 

Valve 

Patoa 

.a.ing 

Valves 

Valve 

aiine 

■alve. 

■J  Ven 

Valve, 

Valvt 

Valv 

Spring 

'ui[  Valve  Seat 
■ent  Valve  Spring, 
^^in  Cylinder  GaskeL 
ront  Cap  GaEkeL 
roni  Cap  Soli  (3  pieces), 
{de  Cap  Boll  (3  pieceO- 


top  Screw  (not  shown). 

alve  Body. 

ton  (includes  No.  3). 


iS  Vent  Valve  Pisn 


Parts  of 
*SpecJar'  Quick-Action  Triple  Valve. 


radualing  Valve 
ll-SO  Ven  VaWe. 
heck  Valve 
heck  Valve  Spring. 
heck  Valve  Ca|i 
rontCap. 


;nt  Valve  Seal. 

.ni  Valve  Spring. 

ain  Cylinder  Casket. 

oni  Cap  Gaskri. 

onL  Cap  BoIl  (3  pieccf). 

lick  Aclion.Valve  Piston. 
9-';o  Quick  Action  Vatye.  c 
Jkk  Action  VaJve  Spring. 


1  «ui( 


,=  Cap. 


3  Pision  Stop  Screw  {not  shown). 

I  Triple  Valve  Body. 

■2  Ma'i>  Pision  (incjudes  Na  3). 

3  Vent  Valve  Piston  (includes  No.lS). 

i  Side  Cap. 

6  Vent  Valve  Piston  Spring. 


DeUils  of  Passenger  Car  Brake  Apparatus. 

PI.ATB  4  IB. 

C-1.       fli       \ixii^^  ■[] — 


Details  of  Passenger  Car  Brake  Apparatus. 


Sbsdin)  T  Inch  Halt  ii\i  Coupling,  cam- 


1   SonSifi  I  :nth  Coupling 

I  Puking  Ri^e 


•  incb  by  li  inch  Ksk  Nipiile 
I   HoHCtaniK.  1  Inch. 


I  ». 


aplete. 


\lJ 


I J 


il. 


n  - 


\\w 


1  -1 


iji : ) 


B'.i- 


!r>.'  ^-^ 


^^I■     t. 


Signal  Apparatus. 


e,  complete.         No.  l.  Reducing  Valve,  complelfc 


S  Body. 
3  Spring  Cap. 
1  Valve  Slud. 
S  Supply  Valve. 
«  Diaphragm  Plata. 

7  Diaphragm. 

8  Diaphragm  Nut. 

B  Diaphragm  Spring. 
10  Supply-valvd  Spring, 


Details  of  Signal  Apparatus. 


nATB  Q  m: 


f 


PIS.1. 


ng.2 


r«ra 


rr^ 


r^^ 


€n 


p^ft. 


MAtHMOIIM 


1 


rii.7. 


0 


r.g.a 


F^«. 


M 
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Details  of  Signal  Apparatus,               H 

n^TE  Q  26.                                                                             ^H 

pra.i. 

no.  7.                           V 

ird  Sienal   Hose  and   Coupling. 

Nu.  1.  Signal  Pipe  S.raincr,  compltiu,              ■ 

comidctt     (Older  bpair^) 

.            —                                    I 

i  Body.                                                  ■ 

pio.  a. 

B  Union  Swivel.                                  H 

[ual  duplJBg.  complcie.    (Ord^r  in 

4  Union  N„t                                      H 

paiB.) 

fl 

ddBg  Ring. 

H 

Na.  1.  1  inch  Cui-ou>  Cock,  complete.               ^| 

WO.  a. 

«           """-                                     ■ 

:<  Body                                                     ■ 

Standard  Signal  Hose. 

B  Plug.                                                     ■ 

4  Cap.                                                     m 

6  Spring.                                                 ^ 

FIG.  4. 

e  Handle. 

isc  Cliunp. 

PIO.  ». 

^<h,mp  BnlL 

No.  1.  i  Inch  Cock,  complel* 

TBody. 

3   Plug. 

1   inch  hy  i  inch  Hq«  Nippk. 

4  Cap. 

D  Spri»B. 

fl  Handle. 

Fro.  6. 

pia,  10. 

1  inch  Angle  Filling. 

Signal  Dummy  Coupling 

Si 

Narrow  Gauge  Freight  Car  Cylinder, 
Reservoir  and  Triple  Valve. 

(6  INCH.PIAMETER  BY  8  INCH' STROKE.) 


For  cars  weighing,  when  empty,  15,000  lbs.  or  less,  provided  the  total  hnke  power 
•mounts  to  70^  of  the  car  weight,  and  is  equally  distributed  tolevery  wheeL 


risATB  Q  a7. 


NOTE.— The  Style  "  F  "  Triple  Valve,  Plate  Q  6,  must  be  used  lor  this  •|>p«ffatn 
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Marrow  Gauge  Freight  Car  Cylinder, 
Reservoir  and  Triple  Valve. 


Wo.  1.    Narrow  Cane*  Car  Cylmder,  Ri^ssrvoir  jnd  Triple  Valve,  complele. 


ryliiuler  Body, 

•islon  and  Rod  (includu  No.  i). 

lack  Head. 

'ollowcr  Stud  and  NuL 


a  Rewrvolr  (include  Koi.  ll-U«ndlfl> 
11  Dnin  Plug. 

13  Cylinder-head  Boll  and  NuL 
1  Cylindei  Ca^et. 
■J  Triple-val.c  Gasket, 
a  Oil  Plug. 


ir  Triple  Val.  e,  see  Plate  Q  8.  Style     Pf 


"Special"  Narrow  Gauge  Freight  Car  Cylinder, 

with  Detached  Auxiliary  Reservoir  and  Triple  Valve. 

(G    INCH    DIAMETER   BY   8   INCH   STROKE.) 

'P^r  cars  weighing,   when  empty,    lo.OOO  lbs.    or   less,  provided  the  total   brake  powtf 
amounts  to  70 ;«  of  the  car  weight,  and  is  equally  distributed  to  every  wheel. 

PLATE  Q  28. 


r-r 


ll      1        1'      M        I        i 


r.    3 


^ — k     i 9 5  I 


16 


.t.^" '" 

\ 

NOTE.— The  Style  "  F"  Triple  Valve,  Plate  Q  6,  must  be  used  for  this  apparatuv 
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cial"  Narrow  Gauge  Freight  Car 

.rith  Defaidwd  Auxttisry  Roervoir  and  Tripit 


ar  Cylinder,     ^| 

iple  Valve.  '  ^H 


■  Narrow  Gauee  Car  Cylinder,  «iih  DeU 


% 


1  Cylindcr-heod  Coix  and  Nul. 
id  Rod  (indudc;  Na  5), 


i;   Reservoir  Slud  and  Nul. 


For  Triple  Valve,  5«  Plate  Q  G,  Style  "F.- 


Standard  Freight  Car  Cylinder,  Reservoir 
and  Triple  Valve. 


(8  INCB    OIAMKTE*  >T    II    IKCH  mOim.) 


For  an  weighSi^  when  eraply,  over 
ibe  lolal  brake  power  amc 


,ODD  and  aot  more  than  40M0  Sbt,  pronbJ 
ats  to  !0  (  of  the  car  ae^L  >ad 

[buied  to  every  vtaccL 


NOTE.— The  style  "F"  Triple  Valve,  Plate  Q  6,  muM  be  awd  for  thia  apparatw. 


n 


Standard  Freight  Car  Cylinder,  Reservoir 
and  Triple  Valve. 


f     S   Cylinder  Body. 


i  Triple  Valve,  coinplete. 


ir  (includes   Not  I1-H 


t    Piston  and  Rod  (mckilcs  No.  S). 


I  «    FoLlowcr. 

I  7    Packing  Leilhi 

.  9    Expander. 

'  a"  Release  Spiing. 


1  Cylinder  Gasket, 
a  Triple-valvE  Casl 
r;  Oil  Plug 

'X  I'lale  Q  0.  S.yle  "  F' 


Standard  Freight  Car  Cylinder,  Reservoir 
and  Triple  Valve. 


For  cars  weighing,  when  ERiply,  ov«  IB.ODO  aad  not  more  than  40,000  tin.,  p 
the  toial  brake  powcc  amounts  lo  lOt  •>(  the  car  weight,  and 
is  equally  diatiibuted  id  cvtry  wfieet 


NOTE -Tilt  style  "F"  Triple  Vnlve,  Plaie  Q  6.  muil  be  used  for  thia  appaiaKn 


Standard  Freight  Car  Cylinder,  Reservoir 
and  Triple  Valve. 


No.  I.  Slandard  Freighl  C^lini 


d  Triple  Valve,  complele. 


S   Cylindo-Body. 

ID  Rescrvdir  (Include;   Ndl 

3    PU,on3ndR«!( 

ncludes  No.  5). 

^nd  Ifl), 

4    Back  Head. 

II    Drain  Plug, 

a    Follower  StLd  an 

d  NuL 

ts    rollover. 

13  Cylinder-head  Bolt  and  N 

7    Packing   Leather 

U  Cylinder  CaskeL 

e    Expander, 

15  Tripie-valve  Casket. 

SKcleaB.- Spring. 

10  Oil  Plug, 

For  Triple  Valve,  .ce 

Plat,:  Qii,  Style  "F- 

r. 


*  Standard  Special"  Freight  Car  Cyllndei 

wHh  Detached  Auxiliary  Reservoir  and  Triple  Valve. 


For  cars  wsigliing,  when  fm[ 


It  Car  Cylinder; 


andard  Special"  Freight 

Ith  Detached  Auxiliary  Iteservoir  and  Triple  Valve. 


Standard  Freieht  Cylinder, 

with  Detached  Auxiliary  Reservoir 

and  Triple  Valve,  complete. 

nnT«TT,a 

tTylinder,  compile. 

10  Gasket. 

:r  Body. 

II  Cylindsr-head  Boll  and  Nut. 

and  Rod  (Includes  Na  B). 

la  Flat  Head. 

:e»d. 

13  Special   Auxiliary  Reservoir  (includej 

er  Slud  ud  Nut. 

N05.  U  and  \S). 
U  Drain  Plug. 

(UMbet. 

15  Triple  valve  Casket. 

36  Reservoir  Stud  and  Nul                      _ 

:  Spring, 

Fir  Tripie  Val 

e,  see  Plate  Q  B.  Style  ■■  F." 

rig.  Z.   Forked  H 

ad  Brake  Cylinder,  complete. 

DETAILS. 

r'  Body. 

&  Expander. 

and  Bod  (include  No,  S), 
read. 

9  Release  Spring. 
10  Cbk^t. 

"  S,,.d  and  Nm, 

11  Cylinder-head  Boil  and  NuL 
1-3  E-prkfd  Head, 

g  Leailict 

"special"  Freight  Car  Cyiinder,  Reservoir 
and  Triple  Valve. 


TKi-  Siyl^  "  F*  Triple  Valve,  Plale  Q  0,  muiL  be  uied  for  ihii 


"Special"  freight  Car  Cylinder.  Reservoir 
and'  Triple  Valve. 


Plate  Q  6,  Sly1«  "'F," 


"Twin  Cylinder*'  Freight  Car  Brake  Apparatus. 

with  Detached  Auxiliary  Reservoir  and  Triple  Valve. 

(tt-INCH  DIAMETER  B.V  8  IKCA  STROKE.) 

For  cars  weighing,  when  empty,  over  15,000  and  not  more  .than  40,000  lb*.,  provided 

the  total  brake  power  amounts  to  70%  of  the  car  weight,  and 

is  equallv  distributed  to  every  wheeL 

PLATE  Q  92. 


Note.— The  Twin  Cylinder  equipment  ft  only  for  use  upon  frvlghl  ear*  whtdi  arc  lo  cenuracMS 
fhat  the  standard  single  cylinder  brake  cannot  t>e  useJ.  The  ^lin^rt  •ST.ilUMlly  to  placed  ihai 
%ie  is  near  each  truck.    Larger  size*  can  be  furnished  if  necessary 

The  Style  "F"  Triple  Valve.  Plate  Q  C,  must  be  used  for  this  appamitift 
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1  Cylinder"  Freight  Car  Brake  Apparatus,  ^H 

'ith  Detached  Auxiliary  Reservoir  and  Triple  Valve.              ^H 

V 

PLATE  Q  33.                                                                                       ^H 

ylinder"  Freight  Car  Apparatus:  Cylinders  with  Dcuchi^i!  Auxiliary  Rcbcrvuir              ^^| 

and  Triple  Valve,  qonplci.^                                                                 ^M 

DETAILS.                                                        j^^^^^^H 

Cylinder,  complete. 

^^M 

cr  Body. 

11  CylindeT-head  Bull  and  NuL 

and  Rod  (includes  No.  f.). 

la  Plat  Head 

^e^. 

13  Special  Aimilisry   Rdscrvoir  (include* 

-er  Slud  and  Nut. 

No5.  14  and  la), 

■er. 

14  Drain  Plug. 

y  Ltalhtt. 

ir,  Triple.vaIveCa5Vel. 

d.r. 

I'l  Reservoir  Stud  ana  NuL 

e  Spri.B- 

For  Triple  Valve,  see  Plate  Q  6.  Slylc  "F- 

53 

3 

Details  of  Trelffht  Car  Brake  Apparatus. 


OvtMllMtQU. 


Details  of  Freight  Car  Brake  Apparatus.  ^B 

FINITE  Q  33.                                                                           ^1 

inch  Hose  anil  Couplinjr.compl 

No.  1.    U 'iK^tiDraJn  Cup,  complete.           ^H 

(Order  in  F=T.i) 

^^          m 

tTO-a. 

37  Body.                                              ^M 

5[jnda.-d  1^  inch  CDupling. 

S  Union  Swivel.                                ^M 

(Order  in  Pjir^.) 

4  Union  Nut         '                          ^H 

Packing  King. 

5  Casket                                          ^^H 

FIB.  a. 

36  Spider. '                                          ^1 

Standard  HinchHoEC 

Ph,g.                                                 V 

Fia.t. 

■ 

n  l^ch  Ho«  Nipple. 

Release  Valve,  complele.                ^M 

FIO.». 

"""           M 

It  inch  Hose  Clamp. 
l-lDsf. clamp  Bolt, 

PIO.  6. 

35  V.nL  Valv..                                    ^H 

nclr  Angle  Cock,  complete. 

S3  Pin.                                                     ^ 
!9  Colter 

\  Body. 

a  Plug, 

8  Cap. 

Pressure  Retaining  Valve,  compleli. 

i  Spring. 

DBTAILa. 

B  Handle. 

S  Body  (include.  Noi  B.fl-7  and  8J 

3  CaK, 

nch  Cut-out  Cock,  complete. 

i  Weight 

6  Handle. 

B  Body. 
B  Plug. 
10  Cap. 

8  Plug. 
TCai. 
a  Spring 

11  Spring. 
13  Handlp. 

Coupling  Groove  Cleaning  Tool 

FIO.B. 

FIO.  IS. 

nch  Coupling  Hook.    (See  Fij, 

13.) 

!i  mch  Dummy  Coupling. 

S3S 

A 

■cai    Drain   Cup,  complctt 
Nott  below.) 


Ixtra  Details. 

f-inch  Cui-DMi  Cock  fnr  Duplet  Gtivci 


SaTely  Valve,  complete. 


I 

Hi  Rep.btinE  Nut. 

»*  Spring-. 
'■     «  Valve. 


ip(FilI,B,Pl.leQ  It)  ihould 


Cam  Drivins  Wheel  Brake. 


SrVLE  F.     S«  opposite  page. 

STYL£  G^     Same  a^  opposllp  page,  ?xcepl  on  Four  pain  of  vbedft 

STYLE  K.     EngiM  Truck  Brake  Fixturs  (Levsi,  Shoet,  etc). 


I 


m 


STVLB  H. 

Ostside  Equalized  Brake  on  2.  Pairs  of  Driving  Wheels. 


STYLE  F. 

Outside  Equalized  Brake  on  3  Pairs  of  Driving  Wheels, 


Schedules  of  Equipments. 


•CHEDULE    Locomotive  Equipment  without  Driver  Brake  Apparatus ;'  for  Locomoti 
El.  provided  with  brakes  acting  upon  the  Driving  Wheels: 

1  Ko.  2  Duplex  Air  Pump,  complete  n-ith  Oil  Cups,  Drain  Cock,  and  Wrenches. 

1  Positive    Discharge   Enjjineer's  Brake    Valve,   complete  >Vith  Supplementary  R< 

and  1  inch  Cut-cut  Cock, 

1  1  inch  Pump  Governor  (Plate  Q  7,  Style  B).. 

»  1  incli  Steam  Valve. 

1  Duplex  .\ir  Gauo;e. 

1  I  inch  Reservoir  Union. 

1  l'J4  inch  Reservoir  Union. 

X  Automatic  Drain  Cock  for  Main  Reservoir. 

1  Pair  1  inch  x  '22  inch  Complete  Coupling  Hose. 

2  1  inch  X  1^+  inch  Angle  Fittings. 
1  1  inch  Stop  Cock. 

1  1  inch  Dummy  Coupling. 


SCHEDULE  Full  Locomotive  Equipment,  including  parts  for  operating  Driving  Wheel 
E  2.  corresponding  to  Westinghouse  Schedule  A  1.     This  equipment  is  ! 

Schedule  E  1,  with  the  following  parts  added 

2  Driver  Brake  Cylinders  of  suitable  size  and  kind. 

1  Auxiliary  Reservoir  of  size  required. 

1  Reservoir  Drain  Cock. 

1  Triple  Valve  (Plate  Q  4  or  Q  5)  with  Bracket  and  Nipple. 

I  i  inch  Cut-out  Cock. 

i  1  inch  Drain  Cup. 
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I    TriplQ  Valvt  (Pljic  0  i)  »i(h  BmcKtl  smI  Nriipli 

i     lif'^KAnireCKtJl^'l'tS'h'RtjJiW'' 
1     Pair  1  inch  ■  99  inch  Coinplelc  Cdupluig  Hi- 


I     Triple  VaJvcil'blcQl  mQfi)  with  BracliclaDjNiijplB. 


SHBBULK  EnilneTnKkBnlBAiiiiuitui.  tfiKMin 
T  *.  Truck  WfiMli.  wlu!i>  Ihc  rmelnc  ii  DIhc 

WnilnghouwSchHiulcD  a. 
I     EnEi«  Trucli  Br.ikc  C)  lindcrol  si^D  and  Knd  rcqu 


**5*e'i''"*  *"""  far  Oiin^nj  Pnisiin,  sim.iano  WcHii.^houit  SdicduItU 

-      Scl'ol  pnrts  lo  chonec  iKc  Slardard  GnvcmD.CPl.lt  (J  J}  (oa  DL(.lc<"GovcrnorlPliKB!((. 


SCHEDULE  gjj^  Passenger  Car  Equipment,  for  cars  weighing  less  than  82,000  lbs. 

1  Special  8  inch  Car  Cylinder  and  Reservoir  (Plate  Q  20),  complete  with  Quick  Action  T 

Valve  (Plate  Q  6.'  Style  P). 

1  }  inch  Conductor's  Valve. 

1  Pair  1  inch  x  22  inch  Complete  Coupling  Hose. 

a  li  inch  Angle  Cocks  with  1  inch  Reducers. 

1  1  inch  Cut  out  Cock. 

1  Reservoir  Drain  Cock. 

1  1  inch  Car  Drain  Cup. 

2  1  inch  Dummy  Couplings. 


SCHEDULE  Standard  Passenger  Car  Eqtiipment, (for  cars  weighing  from  32,000  to  50,00011 
S  C.  corresponding  to  Wtstinghouse  Schedule  C  1. 

1  10  inch  Car  Brake  Cylinder. 

1  12  inch  X  33  inch  Auxiliary  Reservoir.  « 

1  Quick  Action  Triple  Vaive    (Plate  Q  6,  Style  P).  aiid  Gasket  No.  15  (Plate  Q  21). 

1  3^  inch  Conductor's  Valve. 

1  Pair  1  inch  x  22  incli  Complete  Coupling  Ho'se. 

2  1}  inch  Angle  Cocks  with  1  inch  Reducers. 
1  1  inch  Cut  out  Cock. 

1     Reservoir  Drain  Cock. 

1  1  inch  Car  Drain  Cup. 

2  1  inch  Dummy  Couplings. 


9CHEDULE   Large  Passenger  Car  Equipment,  (for  cars  weighing  over  50,000  and  up  to  •( 
R  C.  lbs.),  corresponding  to  Wcstinghouse  Schedule  R. 

12  inch  Car  Brake  Cylinder. 

14  inch  X  33  inch  Auxiliary  Reservoir. 

Special  f}uick  Action  Triple  Valve  (Plate  Q  24),  and  Gasket  No.  15  (PIateQ22). 

Jinch  Cc)nductor's  Valve, 
'air  1  inch  x  22  inch  Complete  Coupling  Hose. 
1}  inch  An-^lc  Cocks  with  I  inch  Keduce.r.s. 
1  inch  Cut-out  Cock. 
Reservoir  Drain  Cock. 
1  inch  Car  Drain  C'u[). 
2     1  inch  Dummy  Couj)lings. 

6CHEDULE   "Special"  Passenger  Car  Equipment,  (for  cars  weighing  over  tO,000  lbs-] 
H  C.  responding  to  Wcstinj;housc  Schedule  P. 

I'l  inch  Car  Brake  Cylinder. 

10  inch  \  33  inch  yViixilinry  Reservoir. 

Special  Quick  Action  VrnAc  Valve  (Plate  Q  24),  and  Gasket  No.^5,(PIatc  Q  23). 

J  inch  Conductors  Valve. 

Pa?r  1  inch  x  22  inch  Cotnpletc  Coupling  Hose. 

1}  inch  Anj^lc  Cocks  uith  1  inch  Reducers. 

1  inch  Cut-out  Cock. 

Reservoir  Drain  Cock. 

1  inch  Car  Drain  Cup. 

1  inch  Dummy  Couplings. 
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nULB   "SUnduil''  VmAl  Cu  EqutpIiEiu  iCarab.ned  App»Diu>|  <tDr  an  weigKIng 
r.                 o.ir   li.Om  and   not  more   thin    Vl.tm  lbs).  ctureipoRdiiig   <i>    WrsLingtiwiw 
Schedule  H    1, 

■ 

SLmdinJ  FteiijM  Cylinder,  ReKtvoir,  arid  Triple  Valvt,  conipkK  (Plait  Q  a»). 

11  Inch  Car  Drain  Cup. 

llinch  Angle  CdcIu. 

li  inch  Cutflul  Cock 

Plif  li  .nth  I  H  inch  CumpluK  Coupling  Hoit                                                                               ■ 

1 

■  BULK  "Studird    Special"    Frt^t    Ca   Equipmoil   (Delriched    Appir^lu.)  (Idr   Cin 
'  f-                -cigninK  «viT   in.i«KI  md  nul  m.jrf  tlian  4(l,i"lil  IBM,   rorrcipnoU-ng  lo  Wnhag. 
houif  >itl.eai.lt  H  i 

FreiEhl  Crlmrier  Icilher  Fig.  1  di  Fri>.  S   Plait  Q  Mi. 
Detlirhed  Auiibary  Rncr>o<r  and  Iriple  Vatrc  |Plate  Q  j(l|. 

h!r  ^  incb  (  M  hKh  Complclr  Cuuphng  Host  ■ 

SKoil  Sl.uke  Cylinder  Kcitrvo.r.  ind  Triple  Va|,c.  tr.raplcrc  [ClaK  f  "U. 

£=•.«;;■.;■"—'■■ 

Ij  inch  Car  Drain  Cup 
Il  .neb  Angle  Coek.'.'^ 
li  ineb  CiiMuI  Cud. 

Pair  11  inch  •  3?  inch  Cimplcir  CiiuplmK  ll'itc 
anm*  Coupl.nB>"'ra,  no!  lurnislicJ  .jnlc5i  siiicificiJ^  pritt  IB  cenis  NET  per  pair  Inr  either 
Ne*  or  OW  STjIi. 

t 

OUUK   "Nirm,  Giiige"  Frdghl  Or  EqiUpnenl  iComblned  Appan.u.ulor  on  weigh- 
<  ^-                 ing  ll.OWJ  lbs.  ..r  lt»j,  o«™p„ndmB  iu  VV«!,neHdUM  Schedule  H  «. 

Narmw  Gauge  Frelghi  Cylinder,  KeKTVuir.  and  Triple  V:iL.e.  ciimplele  (Plale  (J  a7> 
l/fnenCarDrainCup 

,',';:sa:s.fs?>. 

Pair  It  inch  «  WiactCLimpltK  Coupling  Huie. 

H3 

^ 

SCHEDULE-  "Special  Narrow  Gauge"  Freight  Car  Equipment  (Detached  Apparatus)/f( 
D  N  F.  weighing  15,000  lbs.  or  less),  con  espon"ding  to  Westinghouse  Schedule  H 

/ 

1  Special  Narrow  Gauge  Freight  Cylinder  (Plate  Q  28). 

1  Special  Narrow  Gauge  Reservoir  and  Triple  Valve,  complete  (Plate  Q  28). 

1  Pressure  Retaining  Valve. 

1  Release  Valve. 

A    IJ  inch  Car  Drain  Cup. 

2  li  inch  Angle  Cocks. 
1     l\  inch  Cut-out  Cock. 

1     Pair  li  inch  .\  22  inch  Complete  Coupling  Hose. 


BCHeoULE   Twin  Cylinder  Freight  Car  Equipment  (Twin  Cylinders  and  Detached Resa 
T   F.  (for  cars  weighing  over  1.5,OijO  and  not  more  than  40,000  lbs.),  correspond 

Westinghouse  Schedule  H  6. 

2  Brake  Cylinders  6  inch  x  S  inch. 

1  Standard  Detached  Reservoir  and  Triple  Valve,  complete  (Plate  Q  32). 

1  Pressure  Retaining  Valye. 

1  Release  Valve 

1  H  inch  Car  Drain  Cup. 

2  l\  inch  Angle  Cocks. 
1  li  inch  Cut-out  Cock. 

1     Pair  IJ  inch  x  22  inch  Complete  Coupling  Hose. 


^  _         "  Large "  Freight  Car   Equipment  (for  cars  weighing  over  4o,000  lbs.). 

1  Brake  Cylinder  IT  inch  x  12  inch  (of  style  required).    . 

1  Auxiliary  Reservoir  12  inch  x  33  inch. 

1  Quick  .Vction  Triple  Valve  (Plate  Q  6,  Style  Pj  and  Gasket. 

I  Pressure  Retaining  Valve. 

1  Release  Valve. 

1  li  inch  Car  Drain  Cup. 

2  li  inch  -Angle  Cocks. 
1  li  inch  Cut-out  Cock. 

I  Pair  li  inch  x  22  inch  Complete  Coupling  Hose. 


SCHEDULE   Train  Signal  for    Locomotive  and    Tender,    correspondins  to  We* 

E  8.  Schedule  J. 

1  Signal  Valve. 

1  Reducing  Valve. 

1  Signal   Whistle.  '  \ 

2  Fairs  J  inch  Complete  Signal  Hose,  with  Angle  Fittings  attached. 
2  I  inch  Stop  Cocks. 

1  4  inch  Stop  Cock. 

2  Signal  Dummy  Couplings  * 
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^w 

Tnin  Signal  lor  Puungcr  Car,  csirc^ndmE  u  We'IinghMK  Schc 

dulc  S.                 ^1 

iCb  Cojaplele'SiKnul  IJom,  ivith  Mg)*  FilliHES  altachtd. 
:iii-DDi  Cock. 
>oiiiinj-  Coupling!. 

■ 

To  Oungt  Locnmolive  ind  Taider  from  Old  la  New  Auiomaijc,  cm 
ing  lo  WcHinghouM  Schrdult  L, 

[«n.q[rT;nian. 

ich  ■  Biinch  OmrttlcCMuplinK  Hmc, 

Pifie«od  Hipe  FilUfiKi. 

t.p«d.                  ^ 

,i^H 

Froiil  Cylindci  Ht;id- 

.il."cKBoll5- 

^cionTn^lt  Vil«  (Piatt  Q  u,  Sijk  P), 

:«lBwiUil'ir.i:hRtduMrs. 

S 

~ 

V7A'a""p.^'i'F'l'i-"st  ''"'  ""'^     '"'' 

Usual  Quantity  of  Pipe  and  Pipe  Fittings  Reqnirtfc 

n«  .h.  n,-.^.  ,o  .  L^<,n.>....cn.,.(  T.„.lt,,  ifdudi^-g  Dri,«  Bn.l<a= 

uii,it;".pipc. 

1    to    DEUMin. 

for  applying  the  Brake  to  a  Passenger  Car: 


55  to  90  ft.  1  in.  Pipe. 

15  •*  30  "   fin.     •* 

1  or    2  Ells,  1  in. 

i  to    3    "1  in. 


1  or   2  Street  Ells.  1  in. 

1  Tee,  1  in.  x  1  in.  3 

2  Unions.  ^  in. 


For  applying  the  Brake  to  a  Freight  Car: 

35  lo  45  ft.  li  in.  Pipe. 
y->  •♦  35  "  f  in.        « 

0  or   1  Ell,  li  in. 

0    •«     1    ••    li  in.  X  1  in. 


0  or  1  Street  EU,  li  in. 
0   "    1      f        "    1  in. 
i    "    2  Ells.  fin. 
1  Union,  f  in. 


.NOTE: — The  above  list  applies  to  Clear  Bottom  Cars.     For  Hopper  Bottom  Cars  and  tti 
unusual  location  of  brake  apparatus,  a  larger  quantity  of  pipe  and  pipe  fittings  is 


For  applying  the  Compressed  Air  Train  Signal  to  a  Locomotive  and  Tender: 


50  to  75  ft.  f  in.  Pipe. 
10  ••   30  "  i  in.      '• 
5  *•  15  "  i  in.      « 

1  Nipple  I  in.  X  4  in. 
<v  to  3  Ells,  i  in. 
?.    "     A  in. 


1  to    a  Ells,  i  in. 

&  Tees,}  in.  xfin.  x 
1  Coupling,  I  in. 
0  to  2  Unions, }  in.. 

2  or  3        ♦•      i  in. 


For  applying  the  Compressed  Air  Train  Signal  to  a  Passenger  Car :' 


50  to  80  ft.  i  in.  Pipe. 
12  "    25  "  i  in.     " 

'i  Nipples,  i  in.  x  lin. 


J 


2  or  8  Ells,  i  in. 

.     1  Union,  }  in. 
0  or  1      •«      .iin. 
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^     M 


t'oraj 


15 
i 
i 

For  a 

35 

V, 

0 

0 

.NOTE:- 


For : 

51 

1' 


For 


.»w»«f.  (rtri. 


f^^-- 


tor  tpplying  i^  Bnkeloa  PnktcngvrCTi 


Fm  *pplTiiW  >)it  DmlK  >g  •  Fnighl  Cir : 


r 

K  .HOTB;— Tbt  new  liii  iJpliH  IS  ciMi  B<Hloi>  C 

V  F»  "Pplylog  ih*  CampiMicd  Air  Tra/ii  Si| 


For  tpptjing  the  ComprHHtJ  Air  Tnio  Sifiul  lo  a  Puvngtr  Cir : 


DESCRIPTIONS 


AND  INSTRUCTIONS  FOR  MANIPULATION 


-OF- 


E   WESTINGHOUSE  NO.  6  "ET'"  ENGINE  AND  TENDER 

[AKE  EQUIPMENT.  WITH  QUESTIONS  AND  ANSWERS 

RELATIVE    TO    THE    PRACTICAL    OPERATION 

THEREOF.        MODERN    WESTINGHOUSE     AIR 

PUMPS.    MODERN  WESTINGHOUSE  TRIPLE 

VALVES,  THE  NEW  YORK  LOCOMOTIVE 

BRAKE  EQUIPMENT  STYLE  B3.     THE 

DUKESMITH     ENGINE    CONTROL 

AIR    BRAKE    EQUIPMENT 

NO.  6. 
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THE  NO.  6  "E.  T."  LOCOMOTIVE 
BRAKE  EQUIPMENT. 
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[E  NO.  6  "E.  T."    LOCOMOTIVE  BRAKE 
EQUIPME^T. 

The  "  E.  T."  LocomotivH  Brake  equipment  was  intniduced  in 
I  and  is  oow  knuwn  aa  tbe  "No.  5"  E.  T.  Equipment.  The 
>.  6"  E.  T.  Equipment,  ilIuBtra.ted  and  descTibed  herein,  is  tt 
iSeation  of  the  No.  5,  to  accompiiah  the  aame  results  bj 
i)er  raeaua,  as  well  as  to  embody  eectaiu  additional  operative 
atages  whii;h  railroad  men  suggeatod  as  valuable  and  desirable 
locomotive  brake  apparatus.  The  only  differcnee  iu  manipu- 
n  lietween  No,  5  and  No.  6  "E.  T,"  equipment  is  thst  (m  the 
3d  engine  in  double  heading,  the  No.  0  brake-Tslve  handle  re- 
ts in  rvnmiig  position,  as  with  the  old  standard  G-6  brake- 
},  instead  of  in  lap  position,  as  with  the  No.  5  equipment. 

AKRANGEMENT   OF   APPAEATDS. 

'ig.  1-A  is  B  diagram  of  the  No.  6  "B.  T."  equipment,  giv- 
Ihe  neoeBsary  iostraetions  for  eorrettly  piping  up  the  equip- 
:;  Fig.  1-B  is  a  similar  diagram  ^viug  ike  deaignationa  of 
iratua  and  piping  aa  referred  to  in  tbe  followiog  description: 

PABT9  OF  THE  EQUIPMENT. 
,     The  Aje  Pump  to  compresB  tht  air 

.  The  Main  Eesbr\oirs,  m  which  to  store  and  cool  the  air 
collect  water  and  dirt 

.  A  Duplex  Pump  Governor  to  lontroi  the  pump  when  the 
nures  are  attained  for  nhich  it  in  regulated 

A  Distributing  Valib  bdiI  imall  double  chamber  reservoir 
hieh  it  is  ttftached,  placed  on  tbe  lotomotive  to  perforin  the 
tions  of  triple  valves,  lomharj  rewervoirs,  double  cbeik  valves, 
-speed  reiiucing  valvea,  etc 

Two  Brake  Valves  the  \ut<imath.  In  operate  loeomotive 
train   brakes,   and   the   Tni>epende>t    to    operate   locomotive 

■.    A  Feed  Valve  to  regulate  the  brake  pipe  pressure 
'.     A  Reducino  Valve  to   redote  the  pressure   for  the  inde- 
lent  brake  valve  and  for  IhL  iir  signal  svstem  when  used 
.     Two  DcpLtK  Air  Oaiues,  one    to  indicate  equalizing-rea- 
tr  and  main-reservoir  [irLasurcs     the  other,  to  indicate  brako- 
and   locomotive  brakt  tvlinlir  prpsaurea 
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9.  Driver,  Tender,  and  Truck-Brake  Cylinders,  Cut-Out 
Cocks,  Air  Strainers,  Hose  Couplings,  Fittings,  etc.,  incidental 
to  the  piping,  for  purposes  readily  understood. 

NAMES  OF  PIPING  (Eefer  to  Fig.  1-B). 

D— Discharge  Pipe:  Connects  the  Air  Pump  to  the  first  Main 
Beservoir. 

C — Connecting  Pipe:     Connects  the  two  Main  Eeservoirs. 

ME — ^Iain-Eeservoir  Pipe:  Connects  the  second  main  reser- 
voir to  the  Automatic  Brake  Valve,  Distributing  Valve,  Feed 
Valve,  Beducing  Valve,  and  Pump  Governor. 

F V — Feed- Valve  Pipe  :  Connects  the  Feed  Valve  to  the  Auto- 
matic Brake  Valve. 

E — Excess-Pressure  Governor  Pipe:  Connects  the  Feed- 
Valre  Pipe. to  the  Excess-Pressure  Head  of  the  Pump  Governor. 

BV — Eeducing-Valve  Pipe:  Connects  the  Beducing  Valve  to 
the  Independent  Brake  Valve,  and  to  the  Signal  System,  when' 
used. 

BP — Brake  Pipe:  Connects  the  Automatic  Brake  Valve  with 
the  Distributing  Valve  and  all  Triple  Valves  on  the  cars  in  the 
train. 

BC — Brake-Cylinder  Pipe:  Connects  the  Distributing  Valve 
with  the  Driver,  Tender  and  Truck-Brake  Cylinders. 

II — Application-Cylinder    Pipe:     Connects    the    Application 
Cylinder  of  the  Distributing  Valve  to  the  Independent  and  Auto 
matic  Brake  Valves. 

I — Distributin(j-Valve  Kelease  Pipe:  Connects  the  Applica- 
tion Cylinder  exhaust  port  of  the  Distributing  Valve  to  the  Auto- 
matic Brake  Valve  through  the  Independent  Brake  Valve 

Bef erring  to  Fig.  1-B,  air  compressed  by  the  pump  passes 
through  pipes  D  and  ('  as  usual  to  the  main  reservoirs  and  the 
main-reservoir  pipe,  ^MR.  Tlie  main-reservoir  cut-out  cock,  W,  is 
to  cut  off  and  vent  the  air  from  the  main-reservoir  pipe,  when 
removing  any  of  the  ai)paratus  except  the  governor.  The  end  to- 
ward the  main  reservoir  is  tapped  for  a  pipe  connection,  G,  to  the 
Pump  (lovernor.  Before  this  cock  is  closed  the  double-heading 
cock,  X,  should  be  closed,  and  the  brake-valve  handle  placed  in 
release  position.  Tliis  is  to  prevent  the  slide  valve  of  the  feed 
valve,  and  the  rotary  valve  of  the  brake  valve,  being  lifted  from 
their  seats. 

Beyond  the  main-reservoir  cut-out  cock,  the  main-reservoir  pipe 
has  four  branches,  one  of  wliich  runs  to  the  automatic  brake  valve, 
one  to  the  feed  valve, 'one  to  the  reducing  valve,  and  one  to  the  dis- 
tributing valve.  As  a  result,  the  automatic  brake  valve  receives 
air  from  the  main  reservoirs  in  two  ways,  one  direct  and  the  other 
through  the  Feed  Valve. 

The  Feed-Valve  Pipe,  FV,  from  the  feed  valve  to  the  automatic 
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brake  valve  baa  a  branch,  EO,  to  the  top  of  the  exeesB-preiiara 
head  of  the  duplex  pump  goverDor. 

The  tbird  branch  of  the  main -reservoir  pipe  connects  with  the 
reducing  valve.  Air  at  the  preasure  for  which  thia  valve  is  set  (45 
poDuds)  is  lupplied  to  the  independent  bralie  valve  through  the 
reducing- valve  pipe  KV.  When  the  air-aignsl  syBtem  is  installed, 
it  is  connected  to  the  reducing -valve  pipe,  in  which  case  the  re- 
ducing valve  also  takes  the  place  of  the  signal  reducing  valve 
formerlj  empfoyed.  Id  the  branch  pipe  supplying  the  air-signal 
system  is  placed  a  combined  strainer,  check-vslve,  and  choke 
fitting,  Y.  The  strainer  prevents  any  dirt  from  reaching  the 
check  valve  and  choke  fitting.  The  check  valve  prevents  air  from 
flowing  back  from  the  signal  pipe  when  the  independent  brake  ia 
applied.  The  choke  fitting  prevents  the  reducing  valve  from  rais- 
ing the  signal-pipe  pressure  so  quickly  as  to  destroy  the  operation 
of  the  signal. 


(Xo.  1). 


The  dialributiiig  vnlve  has  five  pipe  connections,  made  through 
the  end  of  the  dnubli-chiLmlior  reaenoir,  three  on  the  left  anil  two 
on  Ihf  right..  Of  the  three  on  the  left,  the  upper,  MR,  is  the  sup- 
ply from  the  main  resfrvoir;  the  intermc<iiate,  H,  ia  the  applica- 
■tion-i-ylinder  pi[ic,  leading  to  the  independent  and  automatic  brake 
valves;  rtnd  the  lower.  I,  ia  the  distributing- valve  release  pipe, 
leiidinn  thrnngh  the  independent  brake  valve,  when  the  handle  is 
in  running  position,  to  the  uutomntic  brake  valve.  Of  the  two  on 
the  right,  the  loner.  HP.  is  the  brHke-pipe-branch  connection,  and 
the  up|ier,  BC,  is  the  brnke-cvlinder  pipe,  branehing  to  all  brake 
cvlindcrs  on  the  engine  and  tender.  In  this  pipe  are  placed  cocks 
for  I'Litting  onl  the  linke  <vliiider.s  when  necesBarv.  iind  in  the  en- 
i.iiie  tnii'k  and  tender  briike-ryli.ide 
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of  the  othor  locomotive  brakes  during  a  stop,  in  case  of  burst 
brake-cylinder  hose. 

The  two  Duplex  Air  Gauges  are  connected  as  follows:  Gauge 
No.  1 ;  Kod  Hand,  to  main-reservoir  pipe  under  the  automatic 
brake  valve;  Black  Hand,  to  gauge-pipe  tee  of  the  automatic 
brake  valvo.  (Jauge  Xo.  2;  Red  ITand,  to  the  brake-cylinder  pipe; 
Black  Hand,  to  the  brake  pipe  below  the  double-heading  cock. 

The  amount  of  reduction  made  during  an  automatic  applica- 
tion is  in<lieated  by  tlie  black  hand  of  Gauge  No.  1.  The  black 
hand  uf  (iauge  2  is  to  show  the  brake-pipe  pressure  when  the  en- 
gine is  second  in  double  heading,  or  a  helper. 

The  automatic-brake-valve  connections,  other  than  already  men- 
tioned, are  the  brake-pipe,  the  main-reservoir,  the  equalizing  reser- 
voir, and  the  lower  connection  to  the  excess-pressure  head  of  the 
pump  governor. 

PRINCTPLES  OF  OPEEATION. 

Before  taking  up  tlie  description  of  each  part  of  this  equip- 
ment, we  wish  to  emphasize  that  the  principles  governing  the  oper- 
ation of  it  are  just  the  same  as  those  of  previous  automatic  air 
brake  e(iuipments.  The  dilFerence  consists  in  the  means  for  sup- 
plying the  air  pressure  to  the  brake  cylinders.  Instead  of  a  triple 
valvo  a  IK  I  auxiliary  reservoir  for  each  of  the  engine  and  tender 
e(inii)ineiits,  the  distributing  valve  is  made  to  supply  all  brake 
cylinders.  The  distributing  valve  consists  of  two  portions  called 
the  "e(|nalizing  i)()rti()n"  and  "application  portion."  It  is  con- 
nected to  a  "double-chamber  reservoir,"  the  two  chambers  of 
wliich  are  called  res])ectively  the  "pressure  chamber"  and  the 
"a[)|)licati()ri  chandler."  Tlie  latter  is  ordinarily  connected  to 
the  af»|)licati()n  portion  of  the  distributing  valve  in  such  a  way  as 
to  enlarge  the  volume  of  that  part  of  it  called  the  "application 
cylinder"  ( l''i;,^  -).  The  connections  between  these  parts  as  well 
as  their  operation,  may  be  compared  with  that  of  a  miniature 
bnikc  set — the  e(|ualizing  portion  representing  the  dummy  triple 
valve;  the  ])ressure  chaniixn*,  the  dummy  auxiliary  reservoir;  and 
the  ap}>lication  ])ortion  (<luniniy  cylinders)  always  having  prac- 
tically the  sa?ne  pressure  in  its  cylinder  as  that  in  the  real  brake 
cylinders.  Tliis  is  shown  by  the  diagrammatic  illustration  in  Fig. 
2.  I'or  convenience,  compactness  and  security  they  are  combined 
in  o\w  device  as  shown  in  I'igs.  ,'J,  4  and  5.  The  equalizing  portion 
((hnnniy  tri|)le)  and  pressure  chamber  (dummy  auxiliary)  are 
use<l  in  automatic  apjilications  only;  reductions  of  brake-pipe 
pr<\>^sure  cau^e  thi^  ('(jualizing  valve  to  connect  the  pressure  cham- 
ber duniniy  auxiiiaiy  to  the  <luniniy  cylinder,  allowing  air  to  flow 
from  tlu'  former  to  the  hitter.  The  upper  slide  valve  connected 
to  tlie  pi>i on  rod  ot'  ilie  application  ])ortion,  admits  air  to  the 
brake  cy  11 11' lers  and  is  called  the  " a])plication  valve,"  while  the 
lower  one  releases  the  air  from  the  brake  cylinders  and  is  called 
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the  '^ exhaust  valve."  As  the  air  admitted  to  the  brake  cylinders 
comes  directly  from  the  main  reservoirs,  the  supply  is  practically 
unlimited.  Any  pressure  m  tne  dummy  cylinder  wUl  force  the  ap- 
plication piston  to  close  the  exhaust  valve,  open  the  application 
valve  and  admit  air  from  the  main-reservoirs  to  the  locomotive 
brake  cylinders  until  their  pressure  equals  that  in  the  dummy  cyl- 
inder; any  variation  of  this  (dummy)  cylinder  pressure  mil  he 
exactly  duplicated  in  the  locomotive  brake  cylinders,  and  the  re- 
sulting pressure  maintained  regardless  of  any  brake-cylindCT  leak- 
age. The  whole  operation  of  this  locomotive  brake,  theiefbre, 
consists  in  admittng  and  releasing  air  pressure  into  or  out  of  the 
dummy  cylinder,  in  independent  applications  directly  through  the 
independent  brake  valve;  in  automatic  applications,  by  means  of 
the  equalizing  (dummy  triple  valve)  portion  and  the  air  prdiBDTe 
stored  in  the  pressure  chamber  (dummy  auxiliary). 

The  well  known  principle  embodied  in  the  quick-action  triple 
valve,  by  which  it  gives  a  high  braking  power  in  emersency  appli- 
cations, and  a  sufficiently  lower  one  in  full  service  applications,  to 
provide  a  desired  protection  against  wheel  sliding,  is  embodied  in 
the  No.  6  distributing  valve.  This  is  accomplished  by  cutting  off 
the  application  chamber  from  the  application  cylinder  in  all  emer- 
gency applications.  In  such  applications,  the  pressure  chamber 
has  to  fill  the  small  volume  of  the  application  cylinder  only,  thus 
giving  a  high  equalization,  and  a  correspondingly  high  brake- 
cylinder  pressure.  In  service  applications,  it  must  fill  the  same 
volume  combined  with  that  of  the  application  chamber,  thus  giv- 
ing a  lower  equalization  and  correspondingly  lower  brake-eylinder 
pressure. 

The  following  description  gives  the  operation  in  detaiL 

THE   NO.   6  DISTEIBUTING  VALVE.        "     " 

This  valve  is  the  important  feature  of  the  *'E.  T."  equip- 
ment. Fig.  3  shows  photographic  views  of  the  valve  and  its 
double-chamber  reservoir.  The  pipe  connections,  as  previoosly 
referred  to,  are  plainly  shown.  Fig.  4  shows  the  two  ehambeifl 
of  the  reservoir.  The  safety  valve,  34,  is  an  essential  part  of  the 
distributing  valve,  and  is  described  under  the  heading  "E-6 
Safety  Valve. ' ' 

Referring  to  Figs.  4  and  5,  the  names  of  parts  of  this  appa- 
ratus are  iis  follows:  2,  Body;  3,  Application- Valve  Cover;  4, 
Cover  Screw;  o.  Application  Valve;  6,  Application- Valve  Spring; 
7,  Ap])lication-CyIinder  Cover;  8,  Cylinder-Cover  Bolt  and  Nut; 
9,  Cyliiulor-Cover  Gasket;  10,  Application  Piston;  11,  Piston  Fol- 


l*iTi;    19,   Application-Piston   Graduating  Stem;    20,   Application- 
Piston  Graduating  Spring;  21,  Graduating-Stem  Nut;  22,  Upper 
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Fig.   3.    No.   e    Dimtiiibutis)!   Valvk  asd  Double 

Chambf.k  Resehvoik. 

CondcrtiMiis:  MH — Maiii-Rpaervnir  Pijie;  4 — D 
iHtriliiitiiiK-V:ili''  l{i>li>;isc  I'jpp ;  li— Appiitalion-Cyl- 
iiiiliT  Pi|ip;  (Vr-S— llr::kc-(.vlLiKler  Pipe;  HP— Br 
ake  Pipe. 
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Fio,  5.  No,  0  ^llsTHIB^TTJ^ 
ctiona:  MB— Mnin-Eieservoir  Pipe;  IV— DiBtributinn-Talve 
eleage  Pipe;  II— Ap;ilipatinn-f:ylmUer  Pipe;  CYL8— Braka- 
rliader  Pipe;  BP— Brake  Pipe. 
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Cfjj)  Nut;  :i3,  Kqualiziiijjf-Cylinder  Cap;  24,  Cylinder-Cap  Bolt  and 
Nut;  :J."),  CyJiinU.T-Cjip  Uasket;  26,  Equalizing  Piston;  27,  Kqualiz- 
iiiji-Pistoii  Pjurkiiig  King;  2>i,  Graduating  Valve;  29,  Graduating- 
V.-ilvu  Sj.iing;  31.  Equalizing  Valve;  32,  Equalizing- Valve  Spring; 
3o,  J.«'\v<  r  <  ;ij»  Nut;  34,  Safety  Valve;  35,  Double-Chamber  Reser- 
voir: 'M\,  li'r^rivoir  ."Stud  and  Nut;  37,  Reservoir  Drain  Plug;  3^ 
J;i.^tril»iilijiy-V;i]v«.'  J>r;jin  (Jock;  39,  Application- Valve-Cover  Gas- 
kft ;  Jii.  Ap]»]ii-arion-J'istoii  Tutter;  41,  Distributing-Valve  Gasket 
(ii..t  slii)uii;;  42,  Oil  Plug;  43,  Safety-Valve  Air  Strainer;  44, 
Kqii.Mliziiig-l'istoii  Ciraduatiiig  Sl«>cve;  45,  Kqualizing-Piston  GraJ- 
uatiiig-S|iniig  Nut;   4(>.    Kqualizing-Pistou  "Graduating  Spring. 

Tn  ^inipiii'y  tin*  tracing  of  tiie  ports  and  connectionH,  the  vari- 
ous jjositions  of  til  is  valve  are  illustrated  in  nine  diagrammatie 
views;  tli:il  is,  tlio  valve  is  distorted  to  show  the  parts  differently 
than  jictually  (Mjiistructed  with  the  object  of  explaining  the  opera* 
tiiui  ch'.'irly  instead  of  j^howing  exactly  how  tuey  are  designe*!. 
'rii(»  clirnulHTs  of  the  reservoir  are  for  convenience  indicated  at 
the  hottoiu  as  a  ]Mtriion  of  the  valve  itself.  In  Fig.  5,  equalizing 
piston  lM),  gradual ii:g  valve  -S,  and  equalizing  slide  valve  31,  are 
shown  as  {iclually  const ru<'ted.  But  as  there  are  ports  in  the 
valves  which  eannnr  thus  Ix?  clearly  indicated,  the  diagrammatio 
illustrniions  show  e;ich  slide  valve  considerably  elongated  so  as  to 
make  fill  tlu'  j»oris  a|»|)e;ir  iu  one  plane,  with  similar  treatment  of 
the  jMjii.Mli/in^-valvj;  se:ii.  Fig.  6  shows  the  correct  location  of 
these  ports. 

Wel'errin'T  to  I'i;;.  7  it  will  be  seen  that  main-reservoir  pressure 
is  always  presjfut  in  the  chamber  surrounding  application  valve  5 
])y  its  connection  through  ])asHage  a,  a,  to  the  main-resen'oir  pipe- 
CliMmlier  h  to  the  ri^ht  of  application  piston  10  are  always  in  free 
connnunication  with  the  brake  cylinders,  through  passage  c  and 
the  liiake-cylinder  j»ipe.  Apj)lication  cylinder  g  at  the  left  of  ap- 
jdi<;ition  jiiston  Jo  is  connected  by  passage  h  with  the  equalizing 
vjilve  seat,  and  to  the  Ijrake  valves  through  the  application-cylin- 
der pii)e. 

AUTOMATIC  OPERATIOX. 

Chdri/iiif/.  J^ef erring  to  Fig.  7,  which  shows  the  movable  parts 
of  the  v;il\e  in  the  release  ])osition,  it  will  be  seen  that  as  eham- 
l)er  y>  is  connected  to  thc^  Ijrake  pipe,  brake-pipe  air  flows  througk 
the  i'rcd  groove  v  around  the  top  of  piston  26  into  the  chamber 
nliovi;  equnlizing  valve  lil,  and  through  port  o  to  the  pressure 
cluunher,  until  the  2)ressures  un  both  sides  of  the  piston  are  equal 

>icrrir(.  When  a  service  ajiplication  is  made  with  the  anto- 
iiisi1i(!  brjike  valve,  the  brake-pipe  pressure  in  chamber  p  is  re 
duc(Ml,  cfjusing  a  dilFc.'rence  in  pressure  on  th'e  two  aides  of  this 
piston,  which  results  in  the  piston  moving  toward  the  right.  The 
(irsi  movement  of  the  piston  closes  the  feed  groove,  and  at  the 
same  time  movoti  the  graduating  valve  until  it  uncovexs  the  uppa 
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end  of  port  s  in  the  equalizing  valve  31.  As  the  piston  continnes 
its  movement,  the  shoulder  on  the  end  of  its  stem  engages  the 
equalizing  valve,  which  is  then  also  moved  to  the  right  until  the 
piston  strikes  equalizing-piston  graduating  sleeve  4A,  graduating 
spring  46  preventing  further  movement;  port  g  in  the  equalizing 
valve  then  registers  with  port  h  in  the  seat,  and  cavity  n  in  the 
equalizing  valve  connects  ports  h  and  w  in  the  seat.  As  the  equal- 
izing-valve  chamber  is  always  in  commnnication  with  the  pieflsme 
chamber,  air  can  now  How  from  the  latter  to  both  the  application 
cylinder  and  application  chamber.  This  pressure  forces  appUea' 
tion  piston  10  to  the  right,  as  shown  in  Fig.  8,  causing  ohaiut 
valve  16  to  close  exhaust  ports  e  and  d,  and  to  compress  applica- 
tion-piston graduating  spring  20;  also  causing  application  valre 
5,  by  its  connection  with  the  piston  stem  through  pin  18,  to  open 
its  port  and  allow  air  from  the  main-reservoirs  to  flow  into  cham- 
bers b,  h  and  through  passage  c  to  the  brake  cylinders. 

During  the  movement  just  described,  cavity  t  in  the  gradnatmg 
valve  connects  ports  r  and  s  in  the  equalizing  valve,  and  hy  the 
same  movement  ports  r  and  s  are  brought  into  register  with  portfl 
h  and  I  in  the  scat,  thus  establishing  a  communication  from  the 
ap[>lication  cylinder  to  the  safety-valve,  which  being  set  at  68 
pounds,  limits  the  l)rakc-cylinder  pressure  to  this  amount,  which 
is  3  poinids  alcove  tlie  maximum  obtained  in  emergency  application 
from  original  70  pounds.  # 

The  amount  of  pressure  resulting  in  the  application  cylinder 
for  a  certJiiii  brake-pipe  service  reduction,  depends  on  the  com- 
parative vohim(>s  of  the  pressure  chamber,  application  cylinder  and 
its  (•linin])or.  These  volumes  are  such  that  with  70  pounds  in  the 
pressure  cliani])er  and  nothing  in  the  application  cylinder  and 
chaml>er,  if  they  are  allowed  to  equalize,  for  an  example,  as  with 
a  2()-poiind  Ijrnkt;  ])ipe  reduction,  they  will  show  about '50  pounds. 

Service  Lap.  AVhen  the  brake-pipe  reduction  is  not  sufficient 
to  cause  a  full  service  a])])lication,  the  conditions  described  above 
continue  until  the  pressure  in  the  pressure  chamber  is  reduced 
enough  below  that  in  the  brake  pipe  to  cause  piston  26  to  force 
gra<luiiting  valve  28  to  the  left  until  stopped  by  the  shoulder  on 
the  piston  stem  striking  the  right-hand  end  of  equalizing  valve 
31,  the  ])ositi<)n  indicated  in  Fig,  9,  and  shown  as  Skrvice  Lap. 
In  this  position,  graduating  valve  28  has  closed  port  ff  so  that  no 
more  air  can  flow  from  the  pressure  chamber  to  the  application 
cylinder  and  chamber.  It  also  has  closed  port  8,  cutting  oif  com- 
munication to  tlie  safety  valve,  so  that  any  possible  leak  in  the  lat- 
ter cannot  reduce  the  application-cylinder  pressure,  and  thus  sim- 
ilarly aflect  the  pressure  in  the  brake  cylinders.  The  flow  -of  air 
past  application  valve  5  to  the  brake  cylinders  continues  until 
their  pressure  slightly  exceeds  that  in  the  application  cylinder 
when  the  higher  pressure  and  application-piston  graduating  spring 
together  force  piston  10  to  the  left  to  the  position  shown  in  Fig; 
9,  thereby  closing  port  b.    Further  movement  is  prevented  by  tiSe 
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ized.  This  cylinder  volume,  being  small,  and  connected  with 
that  of  the  pressure  chamber  at  70-pounds  pressure,  equalizes  at 
about  65  pounds.  Also  in  this  position  of  the  automatic  brake 
valve,  a  small  port  in  the  rotary  valve  allows  air  from  the  main- 
rosorvoirs  to  feed  into  the  application-cylinder  pipe,  and  thuB  to 
the  application  cylinder.  The  application  cylinder  is  now  con- 
nected to  the  safety  valve  through  port  h  in  the  seat,  cavity  q 
and  port  r  in  the  equalizing  valve,  and  port  e  in  the  seat.  Casitj 
q  and  port  r  in  the  equalizing  valve  are  connected  by  a  muH 
port,  the  size  of  which  permits  the  air  in  the  application  cylinder 
to  escape  through  the  safety  valve  at  the  same  rate  that  the  lir 
from  the  mnin-rosorvoirs,  feeding  through  the  rotary  valve  of  the 
automatic  brake  valve,  can  supply  it,  preventing  the  premre 
from  rising  above  the  adjustment  of  the  safety  valve. 

In  High-Speed  Brake  Service,  the  feed  valve  is  regulated  for 
110-])ounds  brake-pipe  pressure  instead  of  70,  and  main-reservdr 
|)rossure  is  130  or  140  pounds.  Under  these  conditioiu  M 
oniorgcncy  application  raises  the  application-cylinder  presanre  to 
a})out  93  pounds,  ])ut  the  passage  between  cavity  q  and  port  f 
is  so  small  that  the  flow  of  application-cylinder  pressure  to  the 
safety  valv(*  is  just  enough  greater  than  the  supply  through  the 
brake  valve,  to  decrease  that  pressure  in  practically  the  Bwne 
time  and  manner  as  is  done  by  the  high-speed  reducing  valve, 
until  it  is  approximately  75  pounds.  The  reason  why, the  pres- 
sure in  the  aj)p]ication  cylinder,  pressure  chamber  and  inks 
cyliiKlcrs  does  not  fall  to  6S  pounds,  to  which  pressure  the  safetr- 
valve  is  adjusted,  is  because  the  inflow  of  air  through  the  hnke 
valve  with  the  high  main -reservoir  pressure  used  in  high-flpeed 
service  is  equal,  at  75  ])0unds,  to  the  outflow  through  the  BmD 
opening  to  the  safety  valve.  This  is  done  to  get  a  shorter  rt*^ 
in  ('iiiergein-y.  The  application  portion  of  the  distributiDg  valve 
of)erates  similarly,  but  more  quickly  than  in  service  appUeatioB. 

Kni(r(f( nrif  Lap.  The  movable  parts  of  the  valve  remain  in 
the  ])osition  shown  in  Fig.  10  until  the  brake-cylizfder  pressnre 
slightly  exc('o<ls  the  application-cylinder  pressure,  when  the  appK- 
cation  piston  and  application  valve  move  back  to.  the  position 
known  as  Enwi'dcucii  Lop  as  shown  in  Fig.  11. 

Th(?  release  after  an  emergency  is  brought  about  by  the  same 
manipulation  of  the  automatic  brake  valve  as  that  following 
serviee  a})plication,  but  the  effect  on  the  distributing  valve  i* 
som(*\vhat  different.  "When  the  equalizing  piston,  .  valve,  and 
graduating  valve  are  forced  to  the  release  position  by  the 
intrreased  brake-pipe  pressure  in  chamber  p,  the  application 
chajnher,  with  no  ])ressure  in,  is  connected  to  the  application 
cylin<ler,  with  the  emergency  pressure  in,  through  port  «?,  canty 
):,  and  port  h.  The  pressure  in  the  application  cylinder  at  once 
exj)an(ls  into  the  a }>])li cation  chamber  until  these  pressures  are 
equal,  which  results  in  the  release  of  brake-cylinder  pressure 
until   it   is   slightly  less   than  that  in   application   cylinder  and 
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chamber.  Consequently^  in  releasing  after  an  emergeney,  the 
brake-cylinder  pressure  will  automatically  reduce  to  about  15 
pounds,  which  will  remain  until  the  Qjitomatic-^brake-valve  handle 
is  moved  to  running  position. 

If  the  brakes  are  applied  by  a  conductor 's  valve,  a  burst*  hose, 
or  parting  of  train,  the  movement  of  equalizing  valve  81  breaks 
the  connection  between  ports  h  and  %  through  cavity  Ic,  so  tluit 
the  brakes  will  apply  and  remain  applied  until  the  brake-pipe 
pressure  is  restored.  The  handle  of  the  automatic  brake  valve 
should  be  moved  to  ,lap  position  to  prevent  a  loss  of  nuiin- 
reservoir  pressure. 

INDEPENDENT  BEAKE  OPERATION. 

Independent  Application.  When  the  handle  of  the  Inde- 
pendent Brake  Yalve  is  moved  to  either  application  position,  air 
from  the  main  reservoir,  limited  by  the  reducing  valve  to  a 
maximum  of  45  pounds,  is  allowed  to  flow  to  the  application 
cylinder,  forcing  application  piston  10  to  the  right  as  shoivm  in 
Fig.  12.  This  movement  causes  application  valve  5  to  open  its 
port  and  allow  air  from  the  main-reservoirs  to  flow  into  cham- 
bers h,  h  and  through  passage  o  to  the  brake  cylinders,  as  in  an 
automatic  application,  until  the  pressure  slightly  exceeds  that  in 
the  application-cylinder.  The  application-piston  graduating 
spring  and  higher  pressure  then  force  application  piston  10  to 
the  left  until  application  valve  5  closes  its  port.  Further  move- 
ment is  prevented  by  the  resistance  of  exhaust  valve  16,  and  the 
application-piston  graduating  spring  having  expanded  to  its 
normal  position.  This  position,  shown  in  Fig.  13,  is  known  as 
Independent  Lap. 

It  will  be  seen  that  whatever  pressure  exists  in  the  application 
cylinder  will  be  maintained  in  the  brake  cylinders  by  the  "pres- 
sure maintaining^'  feature  already  described  under  the  heading 
*  *  Service  Lap,  ' '  and  indicated  in  Fig.  9. 

Independent  Release.  When  the  handle  of  the  independent 
brake  valve  is  moved  to  release  position,  a  direct  opening  is  made 
from  the  application  cylinder  to  the  atmosphere.  As  the  applica- 
tion-cylinder pressure  escapes,  brake-cylinder  pressure  in  cham- 
bers h  moves  application  piston  10  to  the  left,  causing  exhaust 
valve  16  to  open  exhaust  ports  e  and  d  as  shown  in  Fig.  7, 
thereby  allowing  brake-cylinder  pressure  to  discharge  to  the 
atmosphere. 

If  the  independent  brake  valve  is  returned  to  lap  before  all 
of  the  application-cylinder  pressure  has  escaped,  the  .application 
piston  10  will  return  to  independent  lap  position  as  soon  as  the 
brake-cylinder  pressure  is  reduced  a  little  below  that  remaining 
in  the  application  cylinder,  thus  closing  exhaust  ports  e  and  d, 
and  holding  the  remaining  pressure  in  the  brake  cylinders.  In 
this   way   the  independent  release  may  be  graduated  as  desired- 
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This  equipment  has  all  the  flexibility  and  ease  of  manipula* 
tion  possessed  bv  the  combined  automatic  and  straight  air  equip- 
menty  Tvith  much  less  apparatus  and  complication^  besides  the 
other  important  features  of  pressure  maintaining,  equal  pressures 
in  all  brake  cylinders,  and  the  fact  that  it  is  always  possible  to 
release  the  locomotive  brakes  with  the  independent-brake  TalTe, 
even  when  automatically  applied.  In  connection  with  this  last 
mentioned  feature,  Fig.  14  shows  the  position  the  diatributixig- 
valve  parts  will  assume,  if  the  locomotive  brakes  are  released  ^ 
the  indej)endent  brake  valve  after  an  automatic  application  hu 
been  made.  This  results  in  the  application  portion  going  to 
release  poKitlon  without  changing  the  conditions  in  either  the 
pressure-chamber  or  brake  pipe;  consequently,  the  equaliong  por* 
tion  does  not  move  until  release  is  made  by  the  automatioorake 
valve. 

An  independent  release  of  locomotive  brakes  nuiT  aho  be 
made  in  the  same  manner,  after  an  emergency  application  by  the 
automatic  brake  valve.  However,  owing  to  the  fact  that,  in  this 
position,  the  automatic  brake  valve  will  be  supplying  the  applica- 
tion cylinder  through  the  maintaining  port  in  the  rotary  valve, 
the  handle  of  the  independent  brake  valve  must  be  "held  in  release 
position  to  prevent  tlie  locomotive  brakes  from  reapplying,  so 
long  as  the  handle  of  the  automatic  brake  valve  remains  in 
emergency  position.  The  equalizing  portion  of  the  distribating 
valve  will  remain  in  the  position  shown  in  Figs.  10  and  11,  while 
the  application  portion  will  assume  the  position  shown  in  Iig.  U. 

Double  Heading.  When  there  are  two  or  more  locomotiTeB  in 
a  train,  the  handles  of  both  brake  valves  on  each  laeomotive 
except  the  one  from  Avhich  the  brakes  are  being  optfated,  riiould 
be  carried  in  running  position.  The  release  pipe  ia  then  open  to 
the  atmosphere  at  the  automatic  brake  valve,  and  the  opention 
of  the  distributing  valve  is  the  same  as  that  describea  dnring 
automatic-brake  ai)plications.  In  double  heading,  therefore,  the 
application  and  the  release  of  the  distributing  valve  on  each 
helper  locomotive  is  similar  to  that  of  the  triple  valves  on  the 
train.  But  in  case  an  engineer  on  a  helper  finds  it  necessary  to 
aj)ply  or  to  release  his  brakes  independently  of  the  train,  he  can 
do  so  by  using  the  independent  brake  valve,  without  moving  the 
handle  of  the  automatic  valve. 

Port  u  drains  the  application  cylinder  of  any  moisture  pre- 
cipitated from  the  air  in  chambers  h;  such  moisture  passes  to  the 
lower  j);irt  of  the  distributing  valve  through  port  w,  where  it 
may  l)c  drawn  off  by  drain  cock  38. 

To  remove  piston  10  and  sli<le  valve  16,  it  is  absolutely  neces- 
sary to  /f/.s7  remove  cover  ."?,  application  valve  5  and  valve  pin  IS, 

THK  (jriCK-ArTFOX  CYLINDER  CAP. 
The  e(iuMllzin^  portion  of   the   distributing  valve,  as  already 
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described,  corresponds  to  the  plain  triple  valve  of  the  old 
standard  locomotive  brake  equipments.  There  are,  however,  con- 
ditions nnder  which  it  is  advisable  to  hav^  it  correspond  to  a 
quick-action  triple;  that  is, — vent  brake-pipe  air  into  the  brake 
cylinders  in  an  emergency  application.  To  obtain  this,  the  cylin- 
der cap  23,  Fig.  5,  is  replaced  by  the  ' '  Quick- Action  Cylinder 
Cap,''  illustrated  in  Fig.  15. 

In  an  emergency  application,  as  equalizing  piston  2&.  meves 
to  the  right  and  seals  Sigainst  the  gasket  (Mg.  16)  the  knob  on 
the  piston  strikes  the  graduating  stem  50,  causing  it  to  compress 
equalizing-piston  graduating  spring  55,  and  move  slide  valve  48 
to  the  right,  opening  port  j.  Brake-pipe  pressure  in  chamber 
p  flows  to  chamber  X,  pushes  down  check  valve  53,  and  passes 
to  the  brake  cylinders  through  port  m  in  the  cap  and  distributing- 
valve  body.  When  the  brake  cylinders  and  brake  pipe  equalize, 
check  valve  53  is  forced  to  its  seat  by  spring  54,  thus  preventing 
air  in  the  brake-cylinders  from  flowing  back  into  the  brake  pipe. 
When  a  release  of  the  brakes  occurs  and  piston  26  is  moved  back 
to  its  normal  position  (Fig.  7),  spring  55  forces  graduating  stem 
50  and  slide-valve  48  back  to  the  position  shown  in  Fig.  15. 

In  all  other  respects,  the  operation  of  a  distributing  val^ce 
having  this  cap  is  exactly  as  described  before.' 

E-e  SAFETY  VALVE. 

Fig.   17  is  a  sectional  view  of  the  safety  valve  which  is  an 

essential  part  of  tte  distributing  valve.  It  is  unlike  the  ordinary 
r,afety  valve,  as  its  construction  is  such  as  to  cause  it  to  close 
quickly  with  a  *^pop"  action,  insuring  its  seating  firmly.  It  is 
sensitive  in  operation  and  res[)on<Is  to  slight  differences  of 
pressure. 

The  names  of  the  parts  are  2,  Body;  3,  ('ap  Nut;  4,  Valve; 
5,  Valve  Stem;   (5,  Adjusting  Si)ring;   7,  Adjusting  Nut. 

Valve  4  is  held  to  its  scat  by  tlie  compression  of  spring  6 
between  the  stem  and  adjusting  nut  7.  When  the  pressure  below 
valve  4  is  greater  than  the  force  exerted  by  the  spring,  it  rises, 
and  as  a  larger  area  is  tlien  exposed,  its  movement  upward  is  very 
quirk,  ] icing  guided  bv  the  brass  ])ush  in  tlie  body  2.  Two  ports 
arc  drillc<l  in  this  bush  u[)ward  to  the  spring  chamber;  and  two 
(nitward  througli  the  body  to  the  atm^sphere,  although  only  one 
of  each  of  these  is  shown  in  the  cut.  As  the  valve  moves  upward, 
its  lift  is  determined  by  the  stem  5  striking  cap  nut  3.  It  closes 
the  two  vertical  ports  in  tlie  bush  connecting  the  valve  and 
spring  chambers,  and  oj)ens  the  lower  ports  to  the  atmosphere. 
is  the  air  pressure  below  valve  4  decreases,  and  the  compression 
of  the  spring  forces  the  stem  and  valve  downward,  the  valve 
restricts  the  lower  ports  to  the  atmosphere  and  opens  those 
between  the  valve  and  spring  chambers.  The  discharge  air  pres- 
sure  then  has   access   to   the   spring  chamber.     This   chamber  is 
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filwnvs  of,y.Tif:f'tf-\  to  the  atiiiMSi-here  hiv  two  small  holes  throusb 
ti.*-  l'"iy.  L' :  x'l.t-  HIT  from  xhe  valve  chamber  enters  more  rai-il.v 
T.'.;::i  it  •■.111  •—•;.;.'  ti.rnii^ih  th^<e  holfS.  causing  pressure  :■■ 
ji'i-  i!;:  ihirr-  ;jt.f.'.  I-  *:.i-  v;tl\H  jin.i  assLst  the  spring  to  close  it  v.itii 
Tj.f  "'I''']'"'  M'-Tii.ii  r  f/ii  It.'  iii»Mitii'nc«.l. 

Til"  -;if»-*y  •.;.;-.•-  i-  a-ljustfi  by  removing  cap  nut  3.  :i::i 
.■•'•i'-..ii.^;  !«]<  or  ';■■■.■.  n  i.i.  a«lju<tiiig  nut  7.  After  the  I'r- i-e: 
;j!j>:-n;.»-!j:  i-  ;:.;h1'-.  •ujp  lait  3  must  be  replace*!  an«l  se<-i;r»'y 
ti;^:,t.r.'  i.  .ii.'l  ti.i-  -.iiivi-  .■|.iT;itf-«l  a  few  times.  Particular  a::*'". 
Ti'.ij  !!.:,~T  i-.-  i:iMii  t'l  <>o  that  the  holes  in  the  valve  bo'lv  v.t*} 
;i!..;i;.~  "j  •■!,.  :..';'i  tiiwt  tli»-y  are  not  changed  in  size,  especially  ti.'.- 
tv. M   i'i.}.ir  iziili-.-. 

This  .w/;,  ',/  ,r;//r  sJioald  he  adjusted  for  68  pounds.  Ti-- 
s:ii«'tv  \;iJ-.«'.  ;i-  ;ir<;  all  ;nl instable  devices,  is  more  easilv  an-i 
a«:'iirately  .i.l;  :-t«'«l   v.lnii  done  on  a  shop  testing  rairk. 


THK  II  »;  AUTOMATIC  BRAKE  VALVE. 

Tiji^  iJriik*-  V:d\«-,  ;iltlmujih  modelled  to  a  considerable  extont 
iipnii  tin-  |)iii:<ij.if s  of  i»r».-vi(uis  valves,  is  necessarily  different  in 
dftJiil,  siii<<-  it.  nut  duly  performs  all  the  functions  of  such  tyjn'> 
Ijit  ;ils«»  tliosr  :ib><dMt«'ly  necessary  to  obtain  all  the  desirable 
op<r;itiiij^  fcjitiircs  (;!'  tin*  No.  (J  Distributing  Valve. 

Fiy.  H  is  t;ik«-Ti  from  a  j)liotograph  of  this  brake  valve,  whil«' 
I'ijr.  11)  shows  two  vi»'ws,  the  uj)jier  one  being  a  plain  view  with 
.section  tl!]-oii;,^h  llie  rotary-valv(*  (diamber,  the  rotary  valve  beinj: 
n'inov<Ml;  tli«'  lower  oin*  a  v«.Ttical  section.  In  these  views  the 
jtijK'  <-ojiii('ct ions  ;iri'  iTiili<'atod. 

I'ij^.  -0  shows  two  \i('ws  of  this  valve  similar  to  those  of  Fig. 
!!>,  witli  the  Md<lilion  of  ;i   jdan  or  top  view  of  the  rotar>'  valve. 
Tiif  six  p'lsiiiniis  of  tlio  l)r:ik('-valve  handle  are,  beginning  at  the 
cxtrcinc  Icfi,   I\N'!<':is<',   Kunninj^,  Holding,  Lap,  Service,  and  Emer- 
jicncy.     'I'lic  n:inn's  of  liic  p;;rt.s  are  as  follows:    2,  Bottom  Case; 
'A,    K'ot;iry-V:iIv<'  Sc.it ;   4,  T(»p  (.'ase;   o.  Pipe  Bracket;   6,  Rotary 
V;iivc;    7,    K'otnry-V.ilvr    Key;    s,   Key    Washer;    9,    Handle;   1'', 
Ihindic  \/.\\rh  Sj.rinj^^;   11,  Handle  Latch;  12,  Handle-Latch  Screw; 
I.I,  H.iihII.'  \u1  ;  J  1,  IhindN'  Lock  Nut;  15,  Equalizing  Piston;  Ifi, 
lv|ii.'iIi/.iiiLi-l'i"-toii    I'.-ickin^r    Hiii^;    17,   Valve-Scat  Upper  Gasket; 
l^,  N'Mlvr-S.-nt  Lower  (iiiskct;   H>,  Pijje-Bracket  Gasket;  20,  Small 
Cni-.n    Xnl;    I'L    P.rnkc- VjiIvc  Tee;    22,   Small  Union  Swivel;  -X 
L.-irjio    LnirMi    Xiit ;    24,   L:ir«;e    Lnion   Swivel;    25,  Bracket  Stii<l: 
!!(),   I'.ni.k.'t-Stiid   Nut;   27,  H(dt  and  Xut;  28,  Cap  Screw;  29,  Oil 
I'ln^;  :;n,  iJoinry- Vnlvc  Spring;  31,  Service-Exhaust  Fitting. 

iidcrrinji  In  the  rotary  vahc,  a,  j  and  s  are  ports  extending 
ilircctJv  ilndiiLili  il,  the  l:ittci'  connecting  with  a  groove  in  the 
i':nn;  f  Mild  /.  wyv  <'nvilies  in  \\\v.  valve  face;  o  is  the  exhaust  cav- 
ity;  ./•  is  ;i  port  in  tlic  l;ico  of  the  valve  connecting  by  a  cored 
passage  with  o;  h  is  a  port  extending  from  the  face  over  cavity  I" 
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I  connecting  with  exliaust  cavity  o;  ji  is  a  groove  in  the  face 
irg  0  email  port  wliieh  connecta  through  a  cavity  in  the  valvo 
h  caritj'  k:  Beferring  to  the  ports  in  the  rotary-valve  aeat,  d 
is  to  the  feed-valve  pipe;  b  and  e  lead  to  the  brake  pipe;  g 
ia  to  ehainbei  D;  Ex  is  the  exhaust  opening  leading  nut  at  the 
k  of  the  valve;  e  is  the  preliminary  exhaust  port  leading  to 
mber  D;  r  is  the  warning  port  leading  to  the  exhaust;  p  ie  the 
-t. leading  to  the  pump  governor;  I  leads  to  the  distributing-  ' 
ve  release  pipe  u  leads  to  the  appleation  evlinter  pipe 
In  des  nbing  the  operation  uf  the  brake  valve  it  will  be  more 
I  ly  understood  if  the  pos  t  oua  are  taken  up  n  the  order  n 
b  thev  are  moat  generally  used  rather  than  their  regular  order 
ment  oned  previously 

Cha  g  q  o  d  Release  Pos  1  on  The  purpoia  of  this  pos  tion 
to  provile  a  large  and  d  rect  passage  fron  tie  ma  n  reserve  r 
the  brake  p  pe  to  perin  t  a  rap  d  flow  of  a  r  nto  the  latter  to 
)  charge  the  tram  bnkn  ij  tcm  (b)  qu  ckly  release  and 
harge   the   brakes     but    (c)      <it   release  lo  omotive   brakes      f 

Air  at  ma  n  re<ierToir  pre  sure  flows  through  port  a  in  the 
arj  valve  and  port  fl  n  the  al  c  seat  to  the  broke  p  pe  At 
same  t  me  port  j  in  the  r  tary  val  o  registers  w  tb  equaliEing 
rt  g  m  tha  valve  Beat  pern  tt  ng  main  reserve  r  pressure  to 
ter    bamber  D  above  the  eqiful  z  ng  p  ston. 

If  the  handle  were  ailowed  to  renain    n  thiB  poaitioiJ    the 

ikc  syateni  would  be   charged  to   main  reserve  r  pressure      To 

1  th  8   the  handle  must  t  e  n  o  o3  to  B  nn  ng  or  Hold  ng  poai 

n      To  pre    nt  the  eng  a    r  trom  t  rg  t      g  th  s    a    d  ill  j  uct 

har(,ea  feed  al  e  p  [  e  a  r  t  the  a  ospl  ero  n  release  posi 
n  (j  ty  ^  in  the  rotary  vai  e  conneiti  port  d  w  th  warning 
rt  r  in  the  seat  and  allows  a  small  q  nt  tv  at  air  to  escape 
0  the  exhauat  ca  ty  ex  h  eh  makes  suBi  ent  noise  to  attract 
engineer  s  attent  on  to  the  pos  t  on    n  vih    h  the  valve  handle 

standing  The  email  groo  c  jn  the  fa  e  of  th  rotary  alve 
h  conne  ta  w  th  port  a  ext  n  ii  t  port  p  n  the  valve  seat 
owmg  ma  n  reservoir  pressure  to  flo  v  to  the  ex  ess  pressure 
id  of  the  pun  p  go  crnor 

la  n  ng  Pos  tio  Th  s  s  the  proper  pos  t  on  of  the  handle 
)   (cheu  the  brakes  are  charged  and  ready  for  use      (b)   when. 

brikea  are  not  be  ng  operated  and  (c)  to  release  the  loLOmotive 
ties      In  th  s  poa  t  on      avitv  /    n   the  rotary     al  e  connects 

ts  b  and  d    n  the    a)  1^      1     t,       Inrg     d  reet  passage 

in  tho  fee  I  valve  p  j.  o  tn  I       tl  e  latter  will 

rge  up  aa  rap  dly  as  the  I     a  r   but    an 

luxt   I      (avity  (  in  tl  e  i      t    o  and  g    n 
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Fig,  20.    The  H-6  Automatic  Brake  Valve. 
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■ulU  Id  '1 


ill  Iho 


inuupM- 
dinnm 


;;ir  in  .j>  liiH  Iran,  «*  nMtniBg  pniU* 
ni[,-.  nn-I  U  linbli-  to  tavern  Mnwi  htsbs  V 
|[<.iil<I  U3  uai-O  ualll  nil  brxfcua  uv  aUvt 


Klil-lE. 

anil  imrtj  cIiJiiiitiI. 

ServU-f  piiiii4ian.  TIiU  poiitiuo  glvM  a  gradual  rtdnctlAa  tl 
brnk«-plp<>  pmnun:  to  uiiiso  a  •cni?*  appUcadaa.  Purl  A  ia  tkl 
rotur;  valvt-  regittem  »t1b  jwrt  t  io  Uii»  caltti  neat,  Nlltrwiojc  A 
flom  ('hBRiber  I)  and  the  oqanlbnng  Ttiter\air  to  iwfiiiw  tn  tW 
atmonphi-ns  tliroiiKlQ  caviiif«  o  In  iki«  rotary  valve  anil  ei  in  i^< 
Tnlvp  n»it.    Pnrt  e  i«  reolrict^  »>  si  Io  mitko  the  pntssaiv  in  ll^' 

An  nil  otbnr  portii  nro  eIiiM<l,  the  fnll  of  jirmsarc  In  chnmbn  D 
■llawM  the  btakn-pi|ici  preiuniK!  unJfr  the  equulizliig  pUinn  to  nu" 
It,   a^d   UJiecftt  lt«  valve,  allnoln^   brake-pipe  aJT   lu   Aotr  In  "" 

ntmoaphure  grailually  lUrougli  tbe  opouing  markej  BP  Ex.  Wba 
ttie  jtroRKur*  in  chiimlMr  V  ie  rrduced  tlie  deairixl  nniuunt.  i'<i' 
hunillt!  in  luovi'il  lu  'n^'  jiOMiiun,  tiiua  stopping  any  fartiiw  fi'"' 
tkin  In  thflt  I'lianilxir.  Air  wiU  continue  Id  discUar^  friiin  iii° 
briikc-pip*  until  ita  prmiHiil-t'  lias  tailen  to  au  amount  u  triJl«  k* 
tliun  t.hni  retninrd  in  chamber  D,  permitting  the  |>rvHfinrn  in  <<>'* 
dliuuibvr  lu  lotee  the  piHton  (JDwnwnr'l  gnKlnallj  anil  stup  Uic  A 
rlinrirti  of  brnkr-pipe  air.  It  will  be  «den,  t^erefiira,  thnt  liy 
amount  of  reiluction  in  the  eqiialiiing  roawvoir  ilotenulne"  t*"' 
in  tiip  bruho  pipe,  regardless  of  tlie  length  of  the  tmin, 

ThB  gradual  reduciiun  of  brake-j'ipe  pressure  is  to  vrereut  rpil* 
nption,  unil  tbo  arHdunl  atoppvng  of  this  diachavge  U  tn  itrrwnl 
th«  premature  refcasp  of  hcsi!  hrakwa. 

Lap  Pofiiioii.  Tliis  pusitinn  in  usdiI  (a),  ^hll?  hnldiu^' '!*' 
brakei  appliui)  after  n  ncnicu  aiitiliwtion  until  it  ia  dMircil  cill'" 
tn  wuko  a  further  brnlii!-pipo  rciliictinn,  or  tji  rulr-nea  thum;  >"•* 
(b)  to  provettt  lu«e  uF  iiinlii.ri.'xervufr  promufw  in  thB>  oviwt  "f  • 
burst  hose,  v,  bw»k-in-two,  or  the  upcmng  ut  tin;  eamlDinur'«  mI'* 
All  partx  are  olns^il. 

Velemo  Poiilion.  Ttiii  padtion,  wWdi  is  iiaed  fnr  rriMai«< 
tho  tmin  brnkpa  nftw  nn  applh^ntiun,  wllbuut.  rfrlmnng  ^ 
luiioniotive  briikos,  is  ilust'tibed  undw  Charping  uai)  Eritat*-  T^ 
flowing    from    tliu    mnin'ruKi}rviilr-[ilpl:     Mi&DawtiaB    timuint 
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jioit  a  in  tho  rotary  v.ilve  and  port  h  in  the  valve  seat  tft 
tin-  i)i;ik(»  }>ip<^'.  raisers  llie  pressure  in  the  latter,  therehr 
i-ausin^  tlie  tiipli?  valves  and  equalizing  portion  of  the  'li* 
trilmtinjj:  valve  to  yo  .to  release  position,  which  releases  the  tniis 
brakes  and  reoharj^es  the  auxiliary  reservoirs  and  the  prossurr- 
cbaniher  in  thi^  distributinjr  valve.  When  the  brake-pipe  pressure 
has  liecii  increased  sufiieienlly  to  cause  this,  the  handle  ot  tie 
hrake  valve  slmuld  be  moved  1o  either  Running  or  IloJdintf  posi- 
tion; the  former  when  it  is  desired  to  release  locomotive  brak«, 
and  tlu'  JMtter  when  they  are  to  be  still  hehl  applieil. 

Unhlinii  J*<Ksitinn.  This  4)osition  is  so  named  Ijeeause  the 
locornotiv*'  brakes  are  held  aj)plied  while  the  train  brakes  recharge 
1()  fe(Ml-\alve  pressure.  All  j)orts  register  as  in  running  jjosition, 
exce])t  port  /,  which  is  closed. 

^riierefore,  the  only  dilTerence  between  Running  and  Jluhlmo 
Positions  is  tliat  in  the  former  the  locomotive  brakes  are  releaseii. 
while  ill  the  latter  they  are  held  applied. 

Knii  rfiiiu'n  rosit'H'ii.  This  i>osition  is  used  when  the  m'»>: 
prompt  and  heavy  application  of  the  brakes  is  required.  Port/ 
in  the  rotary  valve  rejristera  with  port  c  in  the  valve  seat,  making 
a  larjrc  and  direct  communication  between  the  brake  pipe  an-i 
atmosphere  thi'ou^di  cavity  o  in  the  rotary  valve  and  EX  in  the 
valve  seat.  This  direct  ])assage  makes  a  sudden  and  heavy  dis- 
charj^e  of  brake-]»ipe  }»ressur(».  causing  the  triple  valves  and  -li?- 
tributing  valve  to  go  to  the  emergency  position  and  give  maxiinuai 
braking  powei*  in  tlu'  shortest  possible  time. 

In  this  position  main-reservoir  air  flows  to  the  application  cyl- 
inder tiironj^li  port  ./.  which  registers  with  a  groove  in  the  s»':it 
connerting  with  ca\ity  /.•;  thence  through  ports  n  in  the  valve  an-l 
//  in  the  seat  to  tlie  a] »|dicat ion-cylinder  pipe,  thereby  maintainini: 
a|)plication(vlinder  jaessure  as  already  described  and  shown  i:: 
Fig.  1(1.  ' 

Tln'  tiii  })iug  L'9  is  placed  in  the  top  case  4,  at  a  point  to  fix  the 
level  of  an  oil  bath  in  which  the  rotary  valve  operates.  The  posi- 
tion ot'  this  oil  hole  is  such  that  it  is  impossible  to  pour  oil  into 
tli»'  \alvcs  in  excess  of  the  amount  required.  This  arrangenieni 
t'urnislH's  thorough  hibricntion.  Valve  oil  should  be  iis^'l* 
Leather  washer  s  ])revents  air  in  the  rotary-valve  chamber  from 
leaking  pa^^t  the  rotary-valve  key  to  the  atmosphere.  Spring  3' 
ke<'ps  the  rotary  \alve  key  firmly  pressed  against  washer  8  when 
no  ni.i ill-reservoir  pressure  is  i)resent.  The  handle  9  contnin* 
lateh  II,  which  fits  into  notches  in  the  quadrant  of  the  top  cas^- 
so  local (mI  as  to  indicate  tin*  dill'erent  positions  of  the  brake-valve 
liaiidle.  llandle-latcli  spring  1 1)  forces  the  latch  against  the  qua*) 
rant   witli  sunicicjit   pres.<ure  to  indicate  each  position. 

To  ieni(i\e  the  brake  \alve,  close  the  cocks,  as  previouslv  os- 
plnined.  and  take  oiV  nuts  1^7.  (See  Fig.  21.)  To  take  tie  Valve 
j)ri'per  ap.'irl,  remove  cap  screws  28. 

'Jlie   brake  valve  should  be  located  so  that  the  engineer  cafl 
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Fio.  22.    Valve,'  Coufletk. 


Fio.  23.    Bemovm)  From  Pipe  Bracket. 

S-6  INDEPENDENT  BEAKE  vALVE. 


TUB  All:  IIUAKE. 


;t  Brake  Valve. 

in;;  V;i!v,.  Viiir:  KX— Eihauat:  IV- 
\:ilv[>  iir.lwis,'  l'i]n.  tn  the  I>iHtributine  Val": 
itLii^'-Viilvc  ll.'Irasp  I'iiH-  to  the  Automatic Bwi' 
ilililiriiliiiii-CIj-inder  Pipe. 
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Fig.  2£  ano  23  ilJustrate  this  valve,  which  is  of  the  rotaiy 
type.  Fig:.  24  showa  a  vertieal  section  through  the  center  of  the 
ralve,  and  a  horizontal  section  through  the  vnlve  body,  wilh 
Ihe  rotary  valve  removed,  allowing  the  rotiiry  valve  aeat-  Fig.. 
25  BhowB  this  valve  similatly  to  Kg,  24,  with  the  addition  of  a 
top  view  of  the  rotary  valve.  In  these  views  the  pipe  uormections 
and  positiong  of  the  handle  are  indicated.  Beferring  to  Pig.  25, 
the  names  of  parts  ore  as  foHowa: 

2,  Pipe  Braeket;  3,  Eotary-Valve  Seat;  4,  VaJve  Bodyj  5, 
Beturn-Spring  Caaing;  6,  Betum  Spring;  7,  Cover;  8,  Casing 
Screw;  9.  Eotary  Valve;  10,  Eotary-Valve  Key;  11,  Eotary-Vnlve 
Spring;  IS,  Key  Waaher;  13,  Upper  Clutch;  1^  Handle  Nut;  15, 
Handle;  16,  Lateh  Spring;  17,  Latch  Screw;  18,  Latch;  19, 
Cover  Screw;  20,  Oil  Plug;  21,  Bolt  and  Kul;  22,  Bracket  Stud; 
23,  Bracket-Stud  Nut;  24,  Upper  Gasket;  25,  Lower  Gasket;  21^ 
Lower  CI  tch      >"   Betum  Sprii  g  Stop     "8    Cap  S  rew 

Port  &  n  the  -"eat  leads  to  the  Eedu  ng  \  alve  pipe  Port  a  | 
leads  to  tl  r  por  n  of  the  D  air  but  ng  \alve  Releaae  P  pa  ■ 
rchieb     i^n      t  II        hat  ng  vaUe  at  IV  (Fig      )      Port  0 

leads  f  the  release  p  pe  which  connects  to 

the  t   III    (Fg    19)       Port   d   leais   to 

the      I  I  vh    h   connKts  to  the    1  iIt  but  ng 

al  e         )  7      n  the    enter     •<  the  exhdust  port 

lealng    I         I      I  nn  to  tie  atmosphere      Port  I    b  the  warn  ng 
he  atmonphere      Exhaust  c    ntr  ff    n   the 
in  con  niuti  cation  at  one  en  1  w  tl   eihaust 
he  fi  p  of  the  val  p  commun    afes  at  one 
I  p      Th  s   groo  e    a   slwavs  in 

eat    onnett  ng  w  th  supply 
n  oned  a  r  is  admitted  to 
1    s  keep  Bg  it  to  Its  aeat 
I    i.T  oie  e     f  IB  tt  groove  m 
I         (    ona  at3  of  jorts  in  top  and  face 
5  I  isiage 

Th  B  s  the  posit  on  that  the  ndependent 
nrr  el  n  at  ill  t  mes  when  the  in lependent 
rnn  f  J-  in  the  rotary  val\e  conne  ts  ports 
B  an  I  c  n  tne  i  e  s  at  tl  us  stablish  ng  ommun  cation  be 
tweet  the  8(7!  Hi  on  1  n  ler  f  the  distnlmt  ng  val  e  and  port 
I  of  the  antomrft  c  1  r  ke  il  c  (Fig  1^)  so  tl  at  tbe  iiatr  buting 
valve  an  be  releaie }  1  y  t!  e  latter  It  w  11  also  be  noted  that  it 
the  automat  e  br  ke  1  e  9  n  runn  ng  poa  t  on  ani  the  inde 
pendent  brakes  arp  be  ng  operated  they  can  be  released  by  s  m 
ply  ret  rning  the  in  lepen  len     valve  to   runn  ng  poa  tion    as  the 
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application-cylinder  pressure  can  then  escape  through  the  release 
pipe  and  automatic  brake  valve. 

Slow-Appucation  Position.  To  apply  the  independent  brake 
lightly  or  gradually,  move  the  brake-valve  handle  to  the  slow- 
application  position;  port  m  registers  with  |)ort  d,  allowing  air 
to  flow  from  the  reducing-valve  pipe  through  port  and  groove  h 
in  the  seat,  groove  e  in  the  rotary  valve,  and  the  comparatively 
small  port  m  to  port  d;  thence  through  the  application-cylinder 
pipe  to  the  application  cyliiider  of  the  distributing  valve. 

Quick-Application  Position,  To  obtain  a  quick  application 
of  the  independent  brake,  move  the  brake-valve  handle  to  quick* 
application  position;  groove  e  then  connects  ports  h  and  d^ 
directly,  making  a  larger  opening  between  them  than  in  the  slow-' 
application  position,  allowing  supply  air  to  flow  rapidly  from 
the  reducing-valve  pipe  to  the  application  cylinder  of  the  dis- 
tributing valve. 

Since  the  supply  pressure  to  this  valve  is  fixed  by  the  regula- 
tion of  the  reducing  valve  to  45  pounds,  this  is  the  maximum  cyl- 
inder pressure  that  can  be  obtained.  , 

Lap  Position.  This  position  is  used  to,  hold  the  independent 
brake  applied  after  the  desired  cylinder  pressure  is  obtained,  at 
which  time  all  communication  between  operating  ports  is  dosed. 

Release  Position,  This  position  is  used  to  release  the  pressure 
from  the  application  cylinder  when  the  automatic  brake  valve  is. 
not  in  running  position.  At  such  time  the  offset  in  cavity  g  reg- 
isters with  port  d,  allowing  pressure  in  the  application  cylinder  to 
flow  through  the  application-cylinder  pipe,  ports  d,  g  and  1%  to 
the  atmosphere. 

The  purj>ose  of  return  spring  9  is  to  automatically  move  th6 
handle  15  from  the  release  to  the  running  position,  or  from  the 
quick-application  to  the  slow-application  position,  as  soon  as  the 
engineer  lets  go  of  it.  The  automatic  return  from  release  to  run- 
ning position  is  to  prevent  leaving  the  handle  in  the  former,  and 
thereby  make  it  impossible  to  operate  the  locomotive  brake  with 
the  automatic  brake  valve.  The  action  of  the  spring  between 
quick-application  and  slow-application  positions  serves  to  ac- 
centuate the  latter,  so  that  in  rapid  operation  of  the  valve,  the 
engineer  is  less  likely  to  unintentionally  pass  over  it  to  the  quick- 
a[»plication  position,  thereby  obtaining  a  heavy  application  of  the 
locomotive  brake  when  only  a  light  one  was  desired.  As  a  warn- 
ing to  the  engineer  in  case  of  a  broken  return  spring,  port  I  in 
the  face  of  the  rotary  registers  in  release  position  with  port  fc  in 
the  seat,  allowing  air  to  escape  to  the  atmosphere. 

The  purpose  of  the  oil  plug  20  is  the  same  as  that  described 
in  the  automatic  brake  valve. 

The  location  of  this  valve  should  be  governed  by  the  same  con- 
siderations as  those  mentioned  concerning  the  automatic  brake 
Valve. 
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The  B-6  feed  valve  (Ilgs,  27  and  38),  furniBlieil  with  the  No.  ' 
3  equipment,  is  an  improveii  form  of  the  slide-valve  type.  It 
iifEers  from  previous  ones  in  charging  to  the  regulated  preaaure 
lomenhat  quicker,  and  in  maintaJniDg  the  presBure  moie  '  aii- 
lurateJy  nnder  the  vflrinble  conditionB  of  short  and  long  trains, 
iDd  of  good  and  poor  maintenance.  Also,  it  gives  high  and  iuw 
brake-pipe  pressure  control.  It  is  supplied  with  air  direstly  from 
the  main  reservoir.  It  regulates  the  preHsnre  in  the  feed-valve 
pipe,  and  also  the  brake  pipe  in  running  and  holding  positions  of 
the  anfomatic  brake  valve  as  the  latter  than  connects  these  two 
pipes.  It  is  connei-ted  to  a  pipe  btaeket  located  in  the  piping 
between  the  main  reservoir  and  the  automatiu  brake  valve,  and 
Is  interchungeable  with  previous  typea. 

Figs.  29  and  30  are  diagraramatie  views  of  the  valve  and  pipe 
bracket  having  the  porta  and  operating  parts  in  one  plana  to 
tacilitate  description.  The  names  of  the  parts  Bhown  in  the  dia- 
gram are  as  follows:  2,  Valve  Body;  3,  Pipe  Bracket;  5,  Cap 
Nnt;  6,  Piston  Spring;  7,  Piston  Spring  Tip;  8,  Snpply-Valva 
Piston;  9,  Supply  Valve;  1 10,  Snpply-Valve  Spring;  11,  Beeu-' 
lating- Valve  Cap;  13,  Regulating  Valve;  13,  Begulating-Valve 
Spring;  14,  Diaphragm;  15,  Diaphragm  Ring;  16,  Diaphragm 
Spindle;  17,  Regulating  Spring;  18,  Spring  Box;  19,  Upper 
Stop;  21),  Lower  Stop;  21,  Stop  Screw;  £2,  Adjusting  Handle. 
This  feed  valve  Lonsista  of  tvio  setf  of  parts    the  su^plv  and 

egulating  The  supply  parts  whi  h  tontrol  the  fi  nf  air 
through  the  vaUe  eousist  of  the  supply  valte  9  and  ita  spnng 
10  the  supplv  valve  piston  H  and  its  spring  6  Tie  regulating 
parts  coniiot  f  the  regulating  ^ilve  1  regulating  valve  spr  ng 
13  diaphragm  14  liayhragm  ipinille  16  regulating  sjrug  17, 
md  reguKtmg  hanlle  _ 

Ma  n  reoervoir  air  enters  tl  rough  port  i   a  to  the  supply  valve 

hamber  B  forces  suppl}  \al\e  ;  isttn  S  to  the  Icl't  ompreaaea 
pislon  spr  n{,  G  and  auses  the  yort  in  supply  vsl  e  9  to  register 
«ith  p  rt  e  C^ee  lig  3  1)  Tl  s  i  ermits  iiir  to  lasa  through  ports 
1  n  1  li  to  the  feed  1  ah  a  pip  at  I  \  t  and  through  port  e  to 
jiaj  hragm  ihamher  L 

Keg  luting  \ahe  1     is  then  D|  en  anl  connects  chamber  G    on 

he  left  f  piston  8  to  tl  e  feel  \aho  pipe  throuj,!  pa  sago  h 
port  ^    (.i  amber  L   and]jssiget    d    i      4ir  tee  ling  by  the  piston 

jni ot  nicun ul^te  ahnu  f  1  I  e  p  pa  pre^sur  When  regu 
lating  v^lv  1  ih  1  8  1  tl  r  r  r  asure  on  the  left  of  piston  8 
^ui  klv  T  scs  tt)  t!  e  I  -an  r  str  ir  pressure  n  tl  e  right,  and 
piilun  «pnng  6  for  ea  j  itun  8  an  1  supply  iftlve  <3  to  the  right, 
Joses  port  c,  and  Btops  the  How  to  the  feed  valve  pije- 
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re^stors  with  port  ;>  in  tlio  vjilve  seat,  permitting  main-reservmr 
pressure,  wliich  Is  present  Jit  all  times  above  the  rotary  valve,  to 
pass  to  the  excfss-pressnre  li(?a<l  of  the  pump  governor.  Port  h 
in  the  rotary  valve  rej^isters  with  j)ort  I  in  the  seat,  connecting  the 
(listril)utinj^-val\e-relea«e  pipe  through  the  exhaust  cavity  ex  with 
the  atnio:'.j)here. 

If  the  brake  valve  is  in  running  position  when  uncharged  cars 
ari'  cut  in,  or  if,  after  a  heavy  brake  application  and  release,  the 
handle  of  the  aut(jniat.ic  ])rake  valve  is  returned  to  running  posi- 
tion too  soon,  the  g(»vernor  uill  stop  the  pump  until  the  differen/e 
Ix'tween  tlio  liands  on  gauge  No.  1  is  less  than  20  pounds.  The 
jmin])  sto]i])ing  from  this  cause,  calls  the  engineer's  attention  to 
tlie  seriously  wrong  operation  on  his  part,  as  running  position 
results  in  delay  in  charging,  and  is  liable  to  cause  some  brakes  to' 
stick.  Release  iK)Hition  should  be  used  until  all  brakes  are  released 
and  nearly  diargetl. 

tScrvU-c  Posit  ion.  This  position  gives  a  gradual  reduction  of 
brake-i»ipe  j)ressuro  to  cause  a  service  application.  Port  h  in  the 
rotary  valve  registers  with  port  e  in  the  valve  seat,  allowing  air 
from  ('haniber  1)  and  the  equalizing  reservoir  to  escape  to  the 
atniosj)here  through  cavities  o  in  the  rotary  valve  and  KX  in  the 
valve  seat.  Port  e  is  restricted  so  as  to  make  the  pressure  in  the 
equalizing  reservoir  and  chamber  ])  fall  gradually. 

As  all  other  ])()rts  are  closed,  the  fall  of  pressure  in  chamber  D 
allows  the  brake-pipe  i)ressure  uniler  the  equalizing  piston  to  raise 
it,  and  unseat  its  valve,  allowing  brake-pipe  air  to  flow  to  the 
atnios])here  gradually  through  the  opening  marked  BP  Ex.  "When 
the  pr(?ssure  in  cluimber  1)  is  reduced  the  desired  amount,  the 
handle  is  moved,  to  lap  poaitiony  thus  stopping  any  further  reduc- 
tion in  that  chamber.  Air  will  continue  to  discharge  from  the 
Ijrake-pipe  until  its  j)ressure  has  fallen  to  an  amount  a  trifle  less 
than  that  retained  in  chamber  D,  permitting  the  pressure  in  this 
clianiber  to  force  the  piston  downward  gradually  and  stop  the  dis- 
charge of  brake-])i])e  air.  It  will  be  seen,  therefore,  that  the 
amount  of  reduction  in  the  equalizing  reservoir  determines  that 
in  the  brake  ])ii»e,  regardless  of  the  length  of  the  train. 

The  gradual  rcMluction  of  brake-pipe  pressure  is  to  prevent  quick 
action,  and  the  gradual  stopping  of  this  discharge  is  to  prevent 
tlie  ])reniatui(?  releasi*  of  head  brakes. 

Lop  J *o.s i I i'fii.  This  position  is  used  (a),  while  holding  the 
brak(»s  npj)li('d  after  a  service  application  until  it  is  desired  either 
to  make  a  further  bi:d\c-]>ipe  reduction,  or  to  release  them;  and 
(b)  to  i>r(*vciit  loss  Iff  main-reservoir  pressure  in  the  event  of  * 
biust  hose,  a  liii\-»k-in-two,  or  the  opening  of  the  conductor's  valve. 
All  j)()i'ls  are  cluscd. 

i: chase  J^osUion.  This  position,  which  is  used  for  releasing 
till'  iijiin  brakes  iifter  an  application,  without  releasing  the 
l()('<)!rn)ii\(;  brake-i,  is  dtiseiibed  under  Charging  and  Selectse,  The 
air    liowing    fror»i     the     niain-res(;rvoir-pipe    connection    thron^^ 
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port  a  in  tho  rotary  valvo  and  yjort  h  in  tlie  valve  seat  tfl 
I  hi.'  i-.riiko  i>ip<\  raisos  the  i)rossuro  in  the  latter,  thereby 
rausiii^  the  triple  valves  and  equalizing  portion  of  the  'lb- 
trilmtiuj^  valve  t<>  ^o  jto  release  position,  which  releases  the  train 
br.-ikes  and  recharges  the  auxiliary  reservoirs  and  the  pressuro 
ehaniher  in  the  distributinjr  valve.  When  the  brake-pipe  pressure 
has  liecn  increased  suHicient ly  to  cause  this,  the  handle  of  the 
l)rake  \aive  should  be  niovcil  to  either  Runinng  or  Holding  por- 
tion; \ho.  former  when  it  is  desired  to  release  locomotive  brakes, 
and  tli«'  latter  when  they  are  to  ])e  still  held  applied. 

UoUlinfi  Position.  This  ^)Osition  is  so  named  l^ecause  the 
locomotive  brakes  are  held  aj)j)lied  while  the  train  brakes  rediarge 
to  feccl-valve  ])ressure.  AH  jjorts  register  as  in  running  position, 
exce])t  j)ort  /,  which  is  closed. 

Thcicfore,  the  only  dilVerem-e  between  Running  and  HohlinU 
Positions  is  that  in  the  f(u-mer  the  locomotive  brakes  are  release^ 
while  in  the  latter  they  an»  lield  apj>lied. 

KtiK  rift  ncji  Piisiiion.  This  j)()sition  is  used  when  the  most 
j)rompt  and  lieavy  aj>}dication  of  the  brakes  is  required.  Port  I 
in  tiie  rotary  vaiv(»  r<^j»isters  with  port  c  in  the  valve  seat,  niJiking 
a  hirjj:e  and  <iir<M't  comnmnication  between  the  brake  i»ipe  and 
atmosjihere  throu'^h  cavity  o  in  the  rotary  valve  and  ex  in  the 
valve  seat.  This  direct  passage  makes  a  sudden  and  hea\T  «* 
charge  of  ])rakc-i)ipe  pressure,  causing  the  triple  valves  and  <lis- 
triiiuting  valve  to  go  to  the  emergency  jiosition  and  give  maximum 
braking  power  in  the  shortest  ])()ssible  time. 

Jn  this  position  main-reservoir  air  flows  to  the  application  I'd- 
inder  through  poi't  ,/,  which  registers  with  a  groove  in  the  t'l'St 
connecting  with  cavity  k;  thence  through  ports  n  in  the  valve  and 
7/  in  IIk'  seat  to  the  application-cylinder  pipe,  thereby  maintaining 
npplicMlion  cvlinder  j>ressure  as  already  described  and  shown  in 
Fig.  K). 

The  nil  plug  L'i)  is  ])laced  in  the  top  case  4,  at  a  point  to  fix  the 
level  of  an  oil  bath  u\  which  the  rotary  valve  operates.  The  posi- 
tion of  this  oil  hole  is  su<'h  that  it  is  impossible  to  pour  oil  into 
the  vnlves  in  excess  of  the  amount  required.  This  arrangement 
furnishes  thorough  iul>rication.  Valve  oil  should  be  useiL 
Leather  washer  s  ])revents  air  in  the  rotary-valve  chamber  from 
leaking  past  the  rotary-valve  key  to  the  atmosphere.  Spring  3-) 
kei'ps  the  rotary  \alve  key  firmly  pressed  against  washer  S  when  ■ 
no  m;iin-reservoir  ])ressur(.»  is  present.  The  handle  9  contain*  I 
latch  11,  which  tits  into  notches  in  the  quadrant  of  the  top  case, 
so  locMted  as  to  indicate  tlu^  dilTerent  positions  of  tho  brake-valve 
handle.  Handle-latch  sj)riiig  10  forces  the  latch  against  the  quao 
rant   with  sulhcient  j)ressure  to  indicate  each  position. 

To  icniovc  the  brake  valve,  close  the  cocks,  as  previously  ex- 
plained, and  take  oil"  nuts  27.  (See  Fig.  21.)  To  take  the  Valve 
proper  apart,  remove  cap  screws  28. 

The   brake  valve  should  be  located  so  that  the  engineer  can 
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Fig.  22.    Valve,  Complbtb. 


Fig.  23.     Remo\k.i)  h'ROM  Pipe  Bracket. 
S-6  INDEPENI)K.\T  liKAKE   vALVE, 
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Connections^    Seo  Ilg,  29. 
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■  diapbragin  28.  Aii  from  the  fecd-Talve  pipe  enters  at  tlie 
ction  FVP  to  chamber  f  above  (liaphragm  28,  iiddicg  to  tlie 
iiTe    of  Tegulating   spring   27   in   holding   it   donu.     As   thii 

Lis  Hdjusted  to  about  20  pounds,  this  diaphragm  will  be 
wn  until  the  main- reservoir  pressure  in  chamber  d  a!igh|ljr 
Sb  the  combined  air  and  spring  pressnie  in  chamber  f.  At 
tune,  diaphragm  28  nill  rise,  unseat  its  pin  vaive,  and  allow 
D  flow  to  chamber  b  above  the  governor  piston,  forcing'  the 
r  doivnivard,  compressing  its  spring  and  reetrinting  the  flovr 
:eam  past  steam  valve  5  to  the  point  where  the  pump  will  juat 
ly  the  leakage  in  the  brake  system.  "Wben  main -reservoir 
tilTO  in  chamber  d  becomes  reduced,  the  combined  spring  and 
>reasuTe  above  the  diaphragm  farces  it  down,  seating  lU  pin 
;,  Ab  chamber  b  is  always  open  to  the  atmosphere  through 
small  vent  port  e,  the  pressnre  in  chamber  b  above  the  gov- 
r  piston  will  then  escape  to  the  atmosphere  and  allow  the 
)n  spring,  and  steam  pressure  below  valve  5,  to  raise  It  and 
governor  piston  to  the  position  shown.  Since  the  conneBtioD 
1  the  main  reservoir  to  chamber  d  is  open  only  when  the 
lie  of  the  automatic  brake  valve  is  in  release,  running  or  hold- 
positions,  in  the  other  positions  this  governor  head  ia  cat  out. 

connection  marked  MR  in  the  maximum -pressure  head  should 
connected  to  the  main  reservoir  cut-out  cock,  or  to  the  pipe 
lecting  the  two  main  reservoirs,  so  as  to  be  alaass  in  com- 
ication  with  the  main  reservoir,  so  that  when  the  excess-pTea- 
I  head  is  cut  out  by  the  brake  valve,  or  by  the  main -reservoir 
&ut  cock,  this  head  will  control  the  pump.  When  main.reser- 
pressure  in  chamber  a  exceeds  the  adjustment  of  spring  19 
.he  maiimum-presaure  head,  diaphragm  20  will  raise  its  pin 
e  and  allow  air  to  flow  in  to  chamber  b  above  the  governor 
on,  controlling  the  pump  ai  above  described.  The  adjustment 
spring  19  thus  forms  the  maximum  limit  of  main-reservoir 
rsure,  as  for  example  when  the  train  brakes  are  applied. 
is  each  governor  head  haa  a  vent  port  c,  from  which  a  small 
unt  of  air  escapes  whenpver  prcsBuro  is  present  in  port  b, 
ivoid  an  unnecessary  naate  of  air,  one  of  these  should  be 
[ged. 
To  adjust  the   excess-pressure  head  of  this  governor,   remove 

nut  25  and.turn  adjusting  nut  26  until  the  compreseiou  of 
ng  27  gives  the  desired  difference  bctneen  main  reservoir  and 
le-pipe  pressures,  the  handle  of  the  automatic  brake  valve 
g  in  running  position.  To  ailjust  the  maximum -pressure  head 
ive  cap  nut   17  and  turn  adjusting  nut  18  until  the  compres- 

of  spring  19  causes  the  pump  to  stop  at  the  maximum  main- 
rvoir  pressure  required,  the  handle  of  the  automatic  brake 
e  now  being  on  lap.  It  is  recommended  that  spring  27  be  ad- 
;d  for  20  pounds  excess  fire-ssure,  and  spring  19  for  a  pressure 
ing  from  130  to  140  pounds,  depending  on  the  service. 
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Fig.  31.    The  C-C  Rbducino  Valtb. 
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THE  "DEAD-ENGINE"  FEATURE. 

e  "Dead  Engine"  feature  shown  in  Fig.  1-A,  and  1-B 
at  Z,  ia  for  the  operation  of  the  locomotive  bTSkes  when 
imp  on  a,  locomotive  in  a  traia  is  inoperative  through  being 
]  down,  or  by  reason  of  no  steam.  Fig.  33  shows  the  com- 
strainer,  check  valve,  and  choke  £tting.  As  these  parts  are 
quired  at  other  times,  a  eut-out  cocit  is  provided.  This  cock 
1  be  kept  closed  except  under  the  conditions  just  mentioned, 
ir  for  operating  the  brakes  on  anch  n  locomotive  most  then 
jplied  through  the  brake  pipe  from  the  locomotive  operating 
oin  brakes. 

ith  the  cut-out  cock  open,  air  from  the  brake  pipe  enters 
',  Fig.  33,  passes  through  tie  eorled  liair  strainer,  lifts  check 
4,  held  to  its  seat  by  a  strong  spring,  passes  through  tiie 
bushing,  and  out  at  3IK  to  the  main -reservoir,  thus  provid- 
resEure  for  operating  the  brakes  on  tliU  locomotive.  The 
'-heading  eock  should  be  closed,  and  the  handle  of  each 
valve  should  be  in  running  position.  Wbere  absence  of 
in  the  boiler,  or  other  reason,  justifies  keeping  the  maximum 
ig  power  of  such  a  locomotive  lower  than  the  standard,  this 
le  accomplished  by  reducing  the  adjustment  cjf  the  safety 
on  the  distributing  valve.  It  can  also  be  reduced  at  will  bj 
dependent  brake  valve, 

«  Btruner-  proteetB  the  cbeek  valve  and  choke  from  dirt. 
^  3  over  the  check  valve  insafea  this  valve  senting  and,  while 
ng  an  ample  pressure  to  operate  the  locomotive  brakes, 
the  main-reaervoit  pressure  soraewhat  lower  than  the  brake- 
iressure,  thereby  reducing  anj'  leakage  from  the  fovnier.  The 
prevents  a  sudden  drop  in  btake-pipe  pressure  and  the  appli- 
of  the  train  brakes,  as  would  otiiorwise  occur  with  an  un- 
id  main  reservoir  cut  in  to  a  charged  brake  pipe.  In  this,  it 
:e8  similarly  to  the  feed  groove  in  a  triple  valve. 

MANIPULATION  AND  TRAIN  HANDLING. 

e  following  instructions  are  general,  and  must  necessarily  oe 
■mputeii  to  a  limited  extent  to  fully  meet  the  varying  local 
ions  on  different  railways. 

e  instructions  for  manipulating  the  ET  equipment  are  prac- 
'  the  same  us  those  given  for  the  combined  automatic  and 
ht  air  brake;  therefore,  no  radical  departure  from  present 
da   of   brake   manipulation   is   required   to   get   the   desired 

Le  necessary  instructions  are  briefly  as  follows: 

hr»  not  in  iige,  carry  the  }uiudles  of  both  brake  valves  in  ran- 

>  apply  the  brakes  in  scrricc,  move  the  handle  of  the  antb- 
brake  valve  to   the   xtnice   pogition,   making  the  required 
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brake-pipe  roiliiction,  then  back  to  lap  position  which  is  the  oi 
for  lioldiii^  brakes  applied. 

To  release  the  train  brakes,  move  the  handle  to  the  release  p< 
sit  ion  and  hold  it  there  until  all  triple  valves  are  in  release  pos 
ti(»ii;  if  locomotive  brakes  are  to  be  released  at  once,  use  runnin 
})ositioH  ;  })iit  if  they  are  to  be  held  for  a  time,  move  to  Iwldin 
position,  and  then  graduate  them  off  by  short,  successive  muvi 
nients  l)ot\veen  running  and  holding  positions.  With  all  freigh 
trains  and  especially  long  ones,  both  release  and  holding  positioD 
niu.st,  of  course,  be  used  very  much  longer  than  with  short  train; 
particularly  j)assenger. 

To  appli/  the  brakes  in  emergenci/,  move  the  handle  of  thi 
autoniatic  brake  valve  quickly  to  emergency  position  and  leave  i 
there  until  the  train  stops  or  the  danger  is  past. 

To  make  a  smooth  and  accurate  two-application  pa^senffcr stop 
make  th(*  first  application  sufficiently  heavy  to  bring  the  speed  oi 
train  down  to  Jibout  li5  miles  per  hour  at  a  convenient  distance 
from  the  stopping  point,  then  release  train  brakes  by  moving  the 
handle  to  release  position,  then  the  locomotive  brakes  by  moving 
it  to  running  position  for  two  or  three  seconds  before  re-applying. 
A  little  cxperinice  with  the  E.  T.  equipment  will  enable  the  engi- 
neer to  make  smooth  and  accurate  stops  with  much  greater  ease 
than  wjis  heretofore  j)0ssible. 

When  usin^  the  independent  brake  only,  the  handle  of  the 
automatic  brake  valve  should  be  carried  in  running  position.  The 
independi'tit  ap})licati()n  may  be  released  by  moving  the  inde- 
pendent-])rako- valve  handle  to  running  position.  Independent  re- 
lease position  is  for  use  only  when  the  automatic-brake-valve 
handle  is  not  in  running  position,  as  an  example,  when  the  engi- 
neer desires  to  rolcjise  tlie  engine  brakes  independent  of  the  train 
brakes. 

While  Jiandlinf/  long  trains  of  cars,  in  road  or  switching  serv- 
ice, the  in(lej)endent  ])rake  should  be  operated  with  care,  to  pre- 
vent damage  to  cars  and  lading,  caused  by  running  the  slack  in  or 
out  too  hard.  In  cases  of  emergency  arising  while  the  indepen- 
dent brake  is  applied,  apply  the  automatic  brake  instantly.  The 
safety  valve  will  restrict  the  brake-cylinder  pressure  to  the  propei 
maximum. 

The  brakes  on  the  locomotive  and  on  the  train  should  be  alter 
nated  in  heavy  grade  service  to  prevent  overheating  of  driving 
wheel  tiros  and  to  assist  the  pressure  retaining  valves  in  holdinj 
the  train  while;  the  auxiliary  reservoirs  are  being  recharged.  Thi 
is  (lom^  }»y  ke(»j)ing  the  locomotive  brakes  released  by  use  of  th 
indej)endent  })rake  valve  when  train  brakes  are  applied,  and  applj 
ing  locomotive;  brakes  just  before  train  brakes  are  released,  an 
then  releasing  locomotive  brakes  after  train  brakes  are  reapplie* 

When  all  brakes  are  aj)plied  automatically,  to  graduate  off  ( 
entir<'ly  release^  the  loeomotive  brakes  only,  use  release  positin 
of  the  independent  brake  valve. 
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Fig.  32,    The  SF-4  Pump  Goveenoh. 
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TIic  rf'M  hi\u<\  of  ^nu^ro  No.  2  (Fig.  1)  v.ill  show  at  nil  x'.u 
tli«>  |)ir«s>iirc  in  the  Imoriiotive  };rake  cylinders,  and  this  i.:. 
.-IimiihI   I  c  (jl.scr\<'d   ii]   Lrriko  nianij»ulation. 

I.'ibn.^t  J'osifioii  of  flu  J iuIlik tuienl  Brake  J'ulre  will  /'(''-, 
////    hxninotiir  hni/.f.s   nndfr  ainj  and  all  conclitU.n.s. 

I  I '■  ir.-iin  l.i:ik<s  sliould  invariably  be  released  before  ile';i' 
i'i;:  ill'.'  loconiotiv*'.  holding  with  hand  brakes  where  nect-s^:;: 
'i  ;i.s  IS  ( sjx'rijilly  inijjortant  on  a  grade,  as  there  is  otherA\!M' i 
.-  nrjiiice  tliat  tlif  car,  cais  or  train  so  detached  will  n<»t  ^r:5 
f «  n  tlu'  j.ii-  brakes  leak  olf,  as  they  may  in  a  short  time  wlic 
:l:cr<'   is  coiisider.'il'le  le:ika;;e. 

The  autoniatie  })rakes  should  never  be  used  to  hold  a  ^r-nid'r 
I.Koriiotive  or  a  train  evct!  where  tiie  locomotive  is  not  dir.uiiC" 
iitv  loiigrr  th.'iii  ten  niinules.  and  not  for  such  time  if  the  '^rivP 
\cry  ste(*i)  (>]■  f\w  condition  of  the  b'rakes  is  not  good.  The  satV.- 
mdhod  is  to  hold  witli  hand  brakes  only  and  keejj  the  auxiliar 
reservoirs  fully  ehargi  d,  so  ;is  to  guard  against  a  slart  fmi 
l.r:ik;  s  leaking  off.  and  to  be  ready  to  obtain  any  part  of  fu. 
braking  j)o\ver  immediately  on  starting.' 

The  indejieudent  l)r:ike  is  a  very  important  safety  fe.ntiire  i: 
Ill's  eonn(M't  ion,  as  it  will  hold  a  locomotive  Avith  a  leaky  thmttl 
<tr  fjuite  a  h(^;ivv  train  on  a  fairly  steep  grade  if,  as  the  aiitdinati 
1  r;ikes  are  rclejised,  the  slack  is  prevented  from  running  in  or  out 
((lejxMidiiig  nil  the  (eii(l(Micy  of  the  grade)  and  giving  the  loconio 
1i\-e  M  stait.  To  illustr.-ile — the  best  method  to  make  a  stop  on: 
desccndiii;;  grade*  is  to  aj)ply  the  independent  brake  heavily  as  th 
slop  is  being  coiiijdetiMl,  tluis  bunching  the  train  solidly;  thei 
when  stopped,  place  and  lea  re  the  handle  of  the  independent  brak 
val\('  in  :ij>j)rK'at  ion  position;  then  release  the  automatic  hrako 
jind  keej)  Iheni  charged.  Should  the  independent  brake  be  unabl 
to  prevent  the  train  from  starting,  the  automatic  brakes  will  bf 
«'onie  suniciently  ro<harged  to  make  an  immediate  stop;  in  sue 
an  I'veiil  enough  h.-nid  lirakes  should  at  once  be  applied  as  ar 
necessiiry  1o  assist  tlie  independent  brake  to  hold  the  train.  Mah 
niiKUi-diis  <ih(l  .sonic  .serious  irrccls  have  resulted  through  faihir 
to  com  1)1  II  iritli  (Ik    jorcijoing  instructions. 

When  le.iving  the  engine  while  doing  work  about  it,  or  wbe 
ii  is  si.'iT.diiig  \\\  a  conl  chute  or  water  plug,  always  leave  tb 
iudepeiident  brake*  valve   handle    in    application   position. 

In  CMS(*  the  initinnntic  brakes  are  applied  by  a  bursted  hose. 
brc.ik  ill  two  or  tlu*  use  of  a  conductor's  valve,  place  the  handle  ( 
the  iMiloinalic  brake  valve  in  lap  position. 

AVherc  ilicre  ;ire  two  or  more  locomotives  in  a  train,  the  dr.uW 
loiiiJiiio  cocl:  wiisi  t)c  clo.^rd.  and  the  handle  of  the  automat 
br.ike  \alve  must  bo  carried  in  running  position  on  each  except  tl 
om*  from  A\hich  tlu*  brakes  are  being  operated. 

r.i^forc  leaviuir  the  round  house,  the  engineer  should  try  ti 
brakes  with  both  brake  valves,  and  see  that  no  serious  leaks  exii 
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'V\\i)  i)i]«'s  II  .111(1  I   (  Fijr.  1-B)   between  the  distributing  valve  and 
I  In;  l»rak"   v;ilv«'.s  .sliouM  hit  absolutely   tight. 

(ilKSriOXS  AND  ANSWERS  ON  NO.  6  ET  LOCOMOTIVE 

KUAKE  EQUIPMENT.* 

Q.      1.     What  i.s  the  No.  (>  ET  Equipment? 

A.     It   is  a  Ftrako  equipment  for  engine  and  tender  adapted  ti> 
.•'II  kinds  of  engines  anrl  classes  of  service  and  combines  the  opoi  ■ 
live   features  of  the  standard  automatic,  straight-air,  high-spoc'. 
;.M«1   (louMe   pressure   control  brake  equipments,   with   many  ad! 

lional  features. 

(y     L\     Is   tlie  operation   of   the   train   brakes   affected  by  t!:* 

KT    lviuii)Jiient '.' 

A.     No  :  the  o'peration  of  the  train  brakes  is  the  same  with  tliii 
e<iiiiiHii<'iit  as  with  former  locomotive  brake  equipments. 

(J.     .*».     Wiiat  is  meant  by  the  term  train  brakes? 

A.     All   brakes  in   the   train  except  those  upon  the  locomotive 
from   wliich   ihe   brakes  are  being  handled. 

(J.      I.     What    is  meant  by  the  term  locomotive  brake? 

A.     'I'ln'  bralo'  ujiou  tlH^  engine  and  tender. 

(}.     r>.     What    new    features   of  operation   are  obtainable  with 
the  \'VV   lOiiiiipiiieiil  V 

A.      (a)    Locomotive  brake  may  be  used  with  or  independently 

of  tlie  train  brakes,   whether  the  train  brakes  are 

ill    use  or   not. 
(i»)    riiifoiin    and    ])r()i)er    cylinder    pressure    is   obtained 

regard  less  of  piston  travel  or  leakage. 
((')    Cylinder    pressure    is    automatically    maintained   re- 

Liardless  of  brake  cylinder  leakage. 

(d)  Locomoti\-e   brak(»   can   be   graduated    on    or  off  with 

eithei-    the    automatic    or    the    independent    brake 
valves. 

(e)  lnereas«'d    flexibility    in    service    operations,    w-ith  in- 

ci-eased   braking  power  in  emergency  applications. 

(f)  r>rakes  on  second  locomotive  or  helper  can  be  released 

or   applied    without   in    any   way   interfering  with 
any  othcn*  l)nikes  in  the  train. 

I»AKTS    OF   THE   EQUIPMENT. 

Q.     (\.     Name  the  essential  parts  of  the  ET  Equipment. 

A.  1,  Air  r<)ini)rpssor :  2.  Main  Reservoir;  3,  Duplex  Pump 
(JoviM-nor:  4,  Feed  Valve:  5,  Reducing  Valve;  6,  Automatic  Brake 
Valve  with  K(iualizing  Reservoir;  7,  Independent  Brake  Valve;  8» 

*yn::iiul,itt>(l  !y  Till'  Air  P.ralvO  Association. 
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>istributii)e  Valve  and  Double  Ilpservoir ;  9,  Two  Diiplei  Air 
xaKes;  10,  Combined  Air  Strainer  and  Cbeck  Valve;  11,  Clioke 
rittiug ;  13,  Locomotive  Brake  Cylinders;  also  various  cuclca  and 
ittings.     (See  Figa,  1-A  and  l-B,} 

Q,     7.     What  special  purls  are  somedmea  used? 

A.      (a)   Quick-aCtioQ  Cylinder  Cap  tor  Diatributins  Valve. 

(b)   Combined   Air   SEralner   and   Clieek   Vnlvc   for  Train 

Air  Signal  Syatem. 
(e)   Choke   Fitting  for  Truck  Brake. 
Q.     S.     What  furnishes  the  compressed  air  for  the  brake  sj'b- 

A.     The  Air  compressor. 

Q.     9.     What  operates  the  air  compressor? 

A.     Steam  from  the  locomotive  boiler. 

Q.     10.     After  leaving  Ihe  compressor,  where  does  the  air  go? 

A.     TJirough  the  radiating  iripes 

Q.     11.     What  is  the  purpose  of  the  radinting  r 

A.     To  cool  the  air  after  leaving  the  c 

Q.     13.     What  la  the  purpose  of  the  i 

A.  The  main  reservoirs  provide  a  place  for  the  storage  of  an 
abundant  supply  of  compressed  air  for  use  in  promptly  releasinB 
the  brakes  on  tbe  [ocomotive  and  train  and  for  recharging  tbe  brake 
BfKtem.  They  also  assist  in  coolinc  the  compressed  air  and  collect 

til  pass  to  the  brake  system. 
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17.     Where  do  the  pij*  branches  lead  to  from   the   mai 
lir  pipe? 
(a)   To  the  duplei  pump  Rovemor. 
(I))   To  the  main  reservoir  hand  of  the  du[ileii  nir  gage, 
(c)   To  the  awtitmiitlc  brake  valve. 
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(d)  To  the  feed  valve. 

(e)  To  the  reducing  valve. 

(f)  To   the  distributing  valve. 

(g)  To  the  dead  engine  fixtures. 

(h)    Other   branches    leading    to   various   air-using   devic 
on  the  locomotive,  such  as  sanders,  water-scoop,  ei 

(}.     1"^.     What  is  the  purpose  of  the  feed  valve? 

A.  To  autoniatically  maintain  a  predetermined  pressure  i 
tlie  l)rake  ^\siem,  lower  than  that  carried  in  the  main  reservoir 

Q.     11).     To  wJKit  does  the  feed  valve  pipe  connect? 

A.  To  ih<'  automatic  brake  valve,  and  to  the  spring  chambe 
of  I  he  excess  pressure  head  of  the  duplex  pump  governor. 

Q.     -<).     What  is  the  purpose  of  the  reducing  valve? 

A.  It  automatically  reduces  the  air  pressure  from  the  mail 
resf'i-voirs  to  the  proi)er  pressure  used  with  the  independent  brak( 
and  irain  air  signal  system. 

Q.     21.     What  is  the  purpose  of  the  automatic  brake  vah-e? 

A.  (a  )  ^I'o  allow  air  to  flow  from  the  brake  sj'stem  for  charg- 
ing it. 

( 1) )    To   discharge   air  from   the   brake  pipe   to  the  atmos 
I)h('re  lo  apply  the  brakes. 

(c)  To  ]irevent  the  flow  of  air  to  or  from  the  brake  pip* 

when  holding  the  brakes  applied. 

(d)  To   hold   a])])lied   or   release   the   locomotive   brake  as 

desired  while   releasing  train  brakes. 

(e)  To  mHow  air  to  flow  to  the  brake  system  for  the  pur 

pose    <;!'    releasing    the    brakes   and    recharging  th( 
system. 

(f)  To  control  the  flow  of  air  to  the  diaphragm  chambe 

of    ili(!   excess  pressure   head   of   the   duplex  pum; 
governor. 

(g)  To     nllow      main     reservoir    to     flow     to     the    appl 

<'ation   cylinder  of  the  distributing  valve  in  cmo 
f/cncij    position. 

Q.     122.     What  is  the  purpose  of  the  independent  brake  valve 

A.     'Vo  operate  the  brakes  on  the  engine  and  tender  indepen( 

(nit  of  tlie   train  brakes. 

i}.     1*.*>.     Stat<'  biielly  the  purpose  of  the  distributing  valve. 

A.  (a)  To  autoniatically  control  the  flow  of  air  from  tl 
main  reservoirs  to  the  engine  and  tender  bral 
cylinders  when  applying  the  brakes. 
(1))  To  automatically  maintain  the  brake  cylinder  pressu 
against  leakage,  keeping  it  constant,  when  holdii 
the  brake  applied. 
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(c)   To   automatically   poatrcil    the   flow   or 
eiigine   aiii]   tender   brake  pylindera  t 
phere   when   releasing   tlie   brufce. 
Q.     2i.     What  is  the  purpose  of  the  locomotive  brake  cilioaers? 
A.     The  brnke  eyllncler  is   that  part  oE  the  air, brake  equip- 
leiit  in  which  the  force  contaiDed  in  the  compressed  a 
(ilMiied   into  a  mecbanical   force   wMch   ia   transmitted  through   fl 
nitable  combination  of  rods  and   levers   to  tliu  brake  shoes   aud 
^plies  thcni  to  the  wLeels. 

H-G    AUTOMATIC   BRAKE    VAI.VE. 

Q.     ^5.     How   laaas   portions  Ima   tbe   II-U   Brake   Valve? 

A.     Sii. 
■      Q.     26.     Name  the  poaltlons  beginning  at   the  left. 

A.     Release,   Running,  Holding,  Lap,   Scruict  und   Emergency 
^aee  Pig-   19)- 

I      Q.     27.     Name   and  describe  the  purpose  of  the  i 
ato&s  to  the  H-tl  Brake  Valve. 

A.      (a)   Main  Reservoir  Pipe.    To  connect 
!  to  the  chamber  above  the  rotar;  valve  and  permit 

I  a  free  flow  of  high  preseure  air  into  the  brake 

pipe   when   the   brake   valve   handle   is    in    releaie 

(b)  Feed  Valve  Pipe.  To  connect  the  feed  val\'e  to  the 
underside  of  tile  rotary  valve.  When  the  lirake 
valve  handle  is  in  runniiijj  portion  this  pipe  ia 
oiien  to  the  brake  pipe,  tbns  permitting  the  feed 
valve  to  mainCaia  a  constant  brake  pipe  pressure 
below  that  in  tljp  main  reservoirs. 

(e)  Equalizing  Re.servoir  Pipe.  This  connecU  the  diam- 
ber  above  the  equalising  pistou  to  tlie  equalizing 
reservoir  and  the  equalizing  reservoir  gage. 

<d)  Krake  Pipe.  To  connect  the  distributing  valve  on 
the  locomotive  ami  the  triple  valve  on  each  car  to 
the  space  underneath  the  equallaiug  discharge  jnB- 
ton  aud  the   uadetside  of  rotary  valve. 

(e)  Governor  Pipe.  This  makes  a  connection  from  tlie 
rotary  valve  cliamber  fnjain  reservoir  presant*)  t« 
the  underside  of  the  dinphrngm  of  the  excess  pr^n- 
Eure  Bovernor  head  when  the  brake  valve  handle  Is 
in   either   rclrnni:,   ri"i"i",n  or  holding   poBitlouB. 

<f)  Diatributiug  Valve  Release  Pipe.  This  mnk™  a  con- 
nection from  the  application  chamher  of  the  Ui»- 
tributiuK  valve  f  through  the  indeiiemlent  brake 
valve)    to  the   underside  of   the   automatic   rotary 
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valve,  forming  a  connection  to  the  atmosphere  when 
both  brake  valve  handles  are  in  running  position. 
(g)  Application  cylinder  Pipe.  This  connects  the  under- 
side of  the  automatic  rotary  valve  directly  to  the 
application  cylinder  of  the  distributing  \Tilve.  In 
cmvrgvncy  position  of  the  brake  valve  handle  this 
pipe  is  oixm  to  the  chamber  above  the  ratary  valve 
(main  reservoir  pressure)  through  the  blow-dawn 
timinj?  port. 
Q.     2S.     When  is  release  position  used? 

A.     Wlion  it  is  (h'sirod  to  (piickly  charge  the  brake  system  and 
to  rel(.'as(?  brakes  on  long  trains. 

Q.  20.  Explain  the  flow  of  air  through  the  automatic  brake 
valve  whon  in  release  position. 

A.  Air  from  the  main  reservoirs  flows  directly  to  the  brake 
I)il)(',  e(iiializinjr  rosorvoir  and  pump  governor.  Air  from  the  feed 
valve   Hows  thr()u;?li   the   warning   port  to  the   atmosphere.' 

(}.     oO.     When   is   running  i>osition   used? 

A.  When  running  along  the  road  to  maintain  a  p^edete^ 
mined  brake  pii)e  i)rossure  lower  than  that  carried  in  the  main 
H'scrvoirs,  to  release  the  engine  and  tender  brakes  and  also  to 
roh'asc  tin*  braki^s  on  short  trains. 

Q.  lU.  Explain  the  flow  of  air  through  the  automatic  brak« 
valve    wIkmi    in    runniiiff    imsition. 

A.      (a)    Air  from   the  ft^d  valve  flows  to  the  brake  pipe  ao^ 
to   tlie  e<iualizing   reservoir. 
(b)    Air   from    the   main    reservoirs   flow^s   directly  to  th^ 
diaphragm  chamber  of  the  excess  pressure  head  o^ 
the  duplex  pump  governor. 
((')    Air  from  the  distributing  valve  release  pipe  flows 
the  atmosphere. 
(^.     'V2.     When   is  holding  position  used? 

A.     Wlien   it    is  desired   to  hold  the  engine  and   tender  brfl 
ni>pHe(i  1)\-  lucaiis  of  the  automatic  brake  valve  while  releasing 

rechnruiiiLj  llie  train  !)nikes. 

(}.     ''V.\.     Exj)lain   tlie  ilow  of  air  through  the  automatic  b 

\al\'e  when  in  lioUliug  position. 

A.  Tlie  jlow  of  air  through  the  automatic  brake  valve 
in  holdinir  ]K)sition  is  the  same  as  when  in  running  position 
one  exception,  namely:  air  from  the  distributing  valve  relea? 
is  ]irt'\('nle(l  from  liowing  to  the  atmosphere. 

<^).     .*)!.      When  is  lap  ])osition  used? 

A.      When    holding   all    the   brakes  applied   after  an  an 
api)li(;iii(>ii.     The   handle  slionld  never  be  carried  in  this 
except    while  hrin^iing  tlic^  train  to  a  stop. 
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he  automatic  brake  valve  when  iu  it 
A.     No- 

Q.     3<5.     Wben  is  service  poEitioi 
A.     ^'liea   it  Is  dsmred  to  make 
be  brakes. 

Q,     37.     EiplHin  fnlly  th^  flow  of  air  through   I 
iraka  vnlve  when  in  seriHce  pOHlticin, 

A.  In  the  automatic  brake  vnlve  ia  a  jriston  anii  va.lvc  called 
he  eiiualizing  discharge  piston  and  valve,  No.  15,  Fig.  19.  Tlie 
mderside  of  this  piston  is  dirertlj  connected  to  the  brake  pipe. 
Ihe  chamber  D,  above  piston  15,  is  directly  connected  to  the  eqiial- 
irtng  reservoir  EB  and  to  a  small  port  e  in  the  rotary  valve  seat 
called  the  preliminary  eihauat  port.  In  gerrricF  position  the  ptclim- 
inatj'  eibanst  port  ia  open  to  the  atmosphere  through  port  }i  an<l 
nhuuat  cavil;  o  (sec  small  view  plan  of  Rotary  \a\ve  at  right,  Fig. 
SO)  In  the  rotary  valve,  thus  tUowlng  air  from  the  equillzing  r 
voir  and  the  chamber  D  above  the  equalizing  discha^e  piston  to 
flow  lo  the  atmosphere.  This  reduces  the  pressure  on  the  top  of  the 
pistOD  below  the  brake  pipe  pressure  on  the  underside,  which 
rslsM  the  equalising  diecharge  pistaa  iH  and  penni-ts  brake  pipe 
■ir  to  flow  to  the  atmosphere  through  the  service  exhaust  fittinK 
B.  P.  Ex.  The  flow  of  air  from  the  equalizing  reservoir  to  Uie  at- 
Koapherp  continues  until  the  brake  valve  handle  is  returned  to 
'"P  position.  This  closes  the  iireliminary  exhaust  port  e,  and  pre- 
venla  further  dPcrease  of  pressure  in  the  equalizing  reservoir  Bid 
jinniber  D.  Air  will  continue  to  discharge  from  brake  pipe  until 
jM  pressure  has  been  rednced  slightly  lower  than  that  remaining 
'"  e&aiDber  D.  The  higher  prraaure  on  the  top  of  the  piston  then 
™ri*s  the  valve  to  its  seat  and  prevents  further  reduction  of  brake 
P'pe  presanre. 

Q-     38.     What  is  the  purpose  of   the  service  exhaust  Stting? 
J    -*■      To  fii  the  niniinium   permissible  opening  from   the  brake 
"  to  the  atmosphere  ivhen  making  a  service  application. 
.fi-      30.     Ts  it  impi-irlnnt  that  nil  II-t>  brake  valves  he  provided 
'^''   'his  filling? 
•^-      Yea. 

"■      ^O.     When  is  fmcrffriu-y  position  used? 
^-       When  it  is  desired  to  make  the  shorteat  possible  stop.     In 
™  case  [he  handle  should  be  moved  to  fMergei'cy  position  quickly 
Id  left   there  until  Ihe  train  stops. 
""      41,     Should  this  position  be  used  nt  any  otiier  time? 

e  of  an  emergen? 
ause,  Bucb  as  tbe 
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opening'  of  a  conductor's  valve,  bursted  hose,  etc.,  in  order  to  pre- 
vent loss  of  main  n»s«*i'voir  pressure  and  to  insure  a  full  applica- 
tion of  ilio  hrakt's  and  the  handle  should  be -left  there  until  signal 
to   release   is  jiiven. 

Q.  42.  Why  should  emergency  position  be  used  as  explaine<l 
in  tlie  last  answer  instead  of  lap  position? 

A.  To  insure  the  brakes  remaining  applied  under  all  circum- 
stances. 

Q.  4.*>.  I']xplain  the  How  of  air  through  the  automatic  brake 
valve    when    in    vm<  ryvniy    position. 

A.  A  lar.L'e  and  direct  opening  is  made  from  the  brake  pii'* 
to  the  atni()si)here,  through  the  rotary  valve,  causing  a  quick  and 
heavy  reduction  of  brake  pipe  pressure.  At  the  same  time  the  air 
in  the  ♦Miuiilizing  reservoir  (»scapes  to  the  atmosphere  through  ports 
in  the  rotary  valve.  Connection  is  made  from  air  at  main  reser- 
voir pressure  above  the  rotary  valve  through  a  restricted  port  in 
tho  rotary  valve  to  tlu*  ai)pli('ation  cylinder  pipe  leading  to  the  aif 
plication  cylinder  of  the  distributing  valve.  This  i>ort  is  known 
as  tln'  blow-down  timing  i)ort,  and  assists  in  building  up  and  rei- 
ulaiing  api)lic.uion  cylinder  jH-essure  during  emergency  apphcation. 

SO IXDKPEXDEXT  BRAKE  VALVE. 

(}.     How   many   positions   has   the    S-G   Brake   Valve? 

A.     Five. 

i).     4.").     NanK*  the  i)ositions  beginning  at  the  left. 

A.  liclcasc.  Rnnnlny  Ijop,  ^low-Application  and  Quick-lppli- 
ration    (see   Fig.  24). 

i).  4<).  Name  and  describe  the  purpose  of  the  pipe  connec- 
tions to  the  S-<i   I>rak(^  \'alve. 

A.  (a)  li<Mliicing  \'alve  Pipe.  This  is  the  only  source  of  air 
supply  to  the  valve  and  connects  the  reducing  valve 
to  \\w.  clwunber  above  the  rotary  valve,  and  through 
the  rotary  valve  when  the  independent  brake  valve 
handle  is  in  either  appUcaiion  position,  to  the 
a])i)lication  cylinder  and  chamber  of  the  distribut- 
ing valve  and  also  through  the  warning  port  to 
the  atmosphere  when  the  handle  is  in  release  i)0si- 
tion. 

(b)  l>istrii)nting    Valv(^    Release   Pipe   to   the   distriluiing 

rah'c.  (^onnects  the  application  chamber  of  the 
distril)uting  valve  to  the  underside  of  the  independ- 
ent brake  valve.  When  the  brake  valve  handl<' 
is  in  runniny  position,  -this  pipe  is  connected 
tlii-ough  ports  in  the  seat  and  cavities  in  the  rotary 
valve  to  the  automatic  brake  valve. 

(c)  Distributing   Valve   Release     Pipe   to    th'C    automalxf^ 

hral-e  valve.     This  pipe  connects  the  underside  <rf 
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the  K>tary  valve  of  the  independent  brake  valve 
to  the  underaide  of  the  rotary  valve  of  the  auto- 
matic brake  valve.  With  both  brake  vulve  haudlea 
in  ranniag  position,  free  passage  is  made  from  the 
application  chamber  o£  the  dialribuling  valve  to 
the  atmosphere  through  thia  iripe. 
(d)  Application  Cjliiider  Pipe.  Connects  Bhe  application 
cylinder  to  the  underside  of  tbe  rotatj'  valve  of  the 
'independent  brake  valve.  When  Oxf  handle  is  in 
either  application  position  air  from  above  the  ro- 
tary valve  flows  through  this  pipe  to  the  applica- 
caCion  cylinder  and  chamber  of  the  distributing 
valve.  When  the  liaciile  is  in  relmee,  poeltion  thia 
pipe  is  conat'ctt-d  to  the  atmoaphere  through  ports 
ia  the  rotary  valve  and  aeiit. 
.     47.     When  is  releane  position  used? 

.     Whenever  it  may  !>e  necessary  to  release  the  brafe^  whrai 
.utomatic  brake  vatve  handle  is  not  in  running  poaition. 
'.     4S.     Explain  the  Sow  of  air  through  the  independent  brake 
r  when  ill  releatc  position, 

^  Air  from  the  application  cylinder  of  tbe  distributing  valve 
direct  through  tbe  application  cylinder  pipe  and  independent 
1  valve  to  ithe  atmusphere.  At  the  same  time  air  from  above 
rotary  valve  (redaciog  valve  pressure)  flows  throut^b  tbe  n>- 
valvo  and  warning  port  to  the  atmosphere. 
|.     40.      When  is  TUituing  position  used? 

I.  When  running  aluug  the  roud  and  to  release  the  lucomo- 
brake  after  an  independent  application,  tbe  automatic  braKe 
-'  handle  l>eing  in  running  position. 

|.  50.  Explain  the  flow  of  air  through  tbe  independent  brake 
^  "hen  in  running  po^ifiiin.  {.Automatic  brnkp  vnive  handle 
tuning  position.) 

I.  Air  from  the  application  chamber  of  the  distributing  valve 
I  tbrougb  the  distiibuCing  valve  release  pipe  and  independent 
e  valve,  then  through  the  automatic  brake  valve  to  the  atmoa- 

1.     51.     When  is  lap  position  used? 

I.     When  holding  the  engine  and  tender  brake  applied  after  an 

lendent  application. 

I.     Ti2.     Is    there    an.v    flow   of   air   through    the   independent 

B  valve  when  in  lap  position? 

..     No. 

!.      r>3.      When  is  nlinE-appUi;ation 
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Q.  TA.  Explain  the  flow  of  air  thiough  the  indepe 
hrakc  valve  when  in  sloic-applicaiion  position. 

A.  Air  llows  from  the  chamber  above  the  rotary  valve  tb; 
l\\('  r»s:ri<.-t»''l  service  jKirt  and  application  cylinder  pipe  int 
appli^aiioii  *. ylinJi.T  and  chamber  of  the  distributing  valve. 

^>.     ."•."».     Wh'-n  is  fjuick-appUcation  position  used? 
A.     V>'Ii'H  i:  is  jl^-siivd  to  apply  the  locomotive  brakes  pron 
Q.     .")♦;.     Kxj^Iain  the  flow  of  air  through  the  independent  1 
valvr  \v!i»'ii  ill  lini'.k-ai^ijlication  position. 

A.  Air  flows  fn»ni  above  the  rotary  valve  through  a  full 
s»rvi^»-  i=«»rr  in  rli»'  rurary  valvp  and  the  application  cylimler 
to  iIm'  .iiiiilifatiDn  cylinder  and  chamber  of  the  distributioj:  t 

(^.  r.T.  Wliat  i»r«'Vf'nts  the  indei)endent  brake  valve  hi 
froiij  I'lnaiiiiii;:  in  nhast-  position  or  in  qiiick-upplieation  ikis 
Jiiilt'>s  1m-I<1  ilnTi'V 

A.     A  I'-lurii  si>rin2. 

<2.  ."i-N.  To  what  position  does  the  return  spring:  m«>vo 
hrak«'  valv  liainll»*  from  rchniie  i>osirion? 

A.     T')    ninili.;/    i-<,sition. 

<}.      ~.U.      Why  is  ihis  necessary V 

A.     T<»    ill' ■.••n;     rlw    possibility    of     the     independent    bi 
\al\«-  lian'Il<-  I. .in-   !«'fr   in  nlctisc  i>osition,  which  would  cause 
«*nuin«-   an«!    I'-ndcr   l)rak«*s    to   release   whenever  an  automatic 
jdicalion   u;is  nia'lf. 

(}.  <•().  To  v.liar  ])ositiou  does  the  return  spring  more  i 
luakc   \a!v('   hand!*'   from   (juick-application  position? 

A.     To  .sIoir-(ij}ftlication  position. 

<2.     ()1.     Why   is  ihe  spring  used  for  this  purpose? 

A.  To  a  el  as  a  stop,  guarding  against  a  quick  applicaJi" 
v.lH-n  only  a  slow  a]»i»lication  is  intended,  and  to  return  the  Iianai 
from   <iui(k   to   sloir-dppUcation   iK)sition. 

(}.     (;i*.     Why   is   this   latter   necessarj-? 

A.  In  onler  to  limit  the  flow  of  air  to  the  application  cyliD"* 
wluMi  the  indcpcndenr  brake  is  to  be  left  applied. 

NO.    C,    DISTUlHrTING    VALVE    WITH    PLAlX 

CYLINDER    CAP. 

Q.  r,;5.  What  controls  the  brake  cylinder  pressure  on  t  < 
locomotive  with  No.  ()  ET  equipment? 

A.     The  (listrihutinf?  valve. 

Q.     (;4.     How  does  it  do  this? 

A.  It  ])ermits  air  to  flow  from  the  main  reservoirs  ^  ^ 
brake   cylinders   when   applying   the   brake,   from   the  cyliD^^ 
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cnoephere  nhPu  reJeBting  the  brake,  and  automatiialW  mam 
he  pressure  agaiDst  leakage,  ket-ping  it  conatant,  when  hold 
>  brake  apphed 

(]5  Is  the  amount  of  air  fiowiog  frum  the  msia  reaervoira 
brake  cjUndere  iimitad  bj  the  distributing  lahe; 

Yes  the  diBtnbut  ng  \nlve  acts  a^  a  reducing  valve  In 
mg   air  tmm   the   mam   riBervoirs   to   the   loeomoUit  brake 

SB  Facing  the  diEtributing  valve  name  the  t»o  pipes 
right  hand  Gide  nf  the  resenoir  and  state  to  what  each  one 
ta  (see  tig   5) 

(a)  The   npper   pipe  on   the   right   is   tbe   brake   cylinder 

pipe      It  ouunecta  the  distributing  >nUe  to  all  the 
brake  cj  hnders  on   the  en^ne  and  tender 

(b)  Th«  lower  pipe  on  the  nght  is  the  brake  pipe  branch 

pipe    It  cnnnects  the  d  slrll  utiQ^,  \alvt  to  tile  brake 

pipe 
1)7      'Name  tbe  three  pipes  on  the  left  hand  side  of  the  res 
and  slati  to  what  ^ach  one  Lonneeta   (see  l^g   5) 
(at   The  upper  pipe  on  the  left  Is  the  supply  pipe      It  cou 

uecis  the  diBtnbuting  valie  to  the  mam  reservoir 

pipe 
(b)   Tbe  intermediate  pipe  1b  Che  application  cylinder  pipe 

It  connects  the  diatributmR  \ahe  to  both  the  auto 

matiL  and  independent  brakt  valve* 
(e)   The   luKtr   pipe   is   tht    nkasp   pipe    nhkb   connects 

the    distributing    valve   to    tbe    independent   brake 

\alie  and  through  it  to  th(.  automatic  brake  lalve 
( S      Hon    many  chambers  has  the  distribirling  valve  res- 


^our 

73      ^ame  tliem. 

\ppliention   valie   '"     t\ha  i  i    inhe    !'      iqmliamg   vaho 

cndunting  \aUp  -'* 

"4       ^  hat  vnlvp',  are    ip  ratetl  1»    th     application  piston? 

The  Biiiiln.li  tie  -  -       - 

75      \\hat  I  a 
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A.     The  o<iualizins  valve  and  graduating  valve. 

Q.  70.  With  tlie  brake  released  what  pressures  are  present 
in  tlu*  (listribuling  valve? 

A.  Main  reservoir  pressure,  brake  pipe  pressure  and  atmoe- 
phoric  pressure. 

Q.  77.  In  what  i>ortion  of  the  distributing  valve  is  main  res- 
ervoir i>ressureV 

A.     In  chamber  «,  Fij?.  7,  above  the  application  valve. 

(j.  7.S.  In  what  portion  of  the  distributing  valve  is  brake 
pijje  i)ressureV 

A.  In  tiui  pressure  chamber  and  in  the  chamber  above  the 
equalizing;  valve  and  graduating  valve. 

Q.  71).  In  what  portion  of  the  distributing  valve  is  atmos- 
I)heric  pressure? 

A.  In  chamber  h  above  the  exhaust  valve  IG  and  on  the  righi 
hand  side  of  the  application  piston  10 ;  in  chamber  g  on  the  left 
hand  side  of  the  application  piston  (called  the  application  cylinderJ 
and  in  the  applicration  chamber  and  the  ports  and  cavities  con- 
necting to  tliem. 

Q.  SO.  How  is  chamber  a  charged  with  air  at  main  ^ese^ 
voir  pressure!? 

A.  Through  tho  branch  pipe  leading  from  the  main  resenoir 
pilM'  to  tlie  connection  marked  MR  on  the  distributing  valve  reser 
voir. 

Q.  SI.  Describe  the  operation  of  the  distributing  valve  parts 
when  an  independent  application  of  the  brake  is  made. 

A.  Air  is  admitted  to  the  application  cylinder  g  and  the  ap- 
plication cham!)er  from  the  reducing  valve  through  the  independ- 
ent brake  valve  and  the  intermediate  pipe  on  the  left  (application 
cliaml)er  pip(»).  This  pressure  will  force  the  application  piston 
.10  to  the  ri;i:ht,  Fig.  12,  lapping  exhaust  ports  d  and  c  with  ex- 
haust valve  1(»,  and  cH)mpressing  graduating  spring  20  and  open 
supi)ly  port  7>  through  the  application  valve  5  to  the  brake  cylinder 
chamber  ?>,  which  is  connected  to  the  right  of  the  application  pis- 
ton, obtaining  a  brake  cylinder  pressure  slightly  exceeding  that 
in  the  application  cylinder,  when  it  and  the  graduating  spring  2^^ 
tlien  moves  the  piston  10  and  the  application  valve  5  back  to  la? 
position  FiiT.  1.*>.  The  exhaust  valve  16  will  remain  lapped,  as 
there  is  suflicient  clearance  between  the  shoulders  of  the  piston 
stem  and  tiie  exliaust  valve  to  permit  the  application  valve  to  re- 
turn to  In])  without  moving  t'he  exhaust  valve.  At  the  same  tim^ 
cavity  .<?  in  the  ecpializing  valve  31  registers  with  ports  ft  and  I 
in  tli(»  seat,  tlnis  connecting  the  application  cylinder  port  h  to  the 
safety  valve.  The  rqualizing  piston  and  slide  valve  do  not  nioW 
during  an  independent  application  of  the  "braJee. 
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Q.     S2.     Deaeribe  the  operation  of  the 
aa  iDilcpeiuleiit  releaite  of  the  brake  it 
Hy   a.  proper  movemeut  of  the   iodepeiujent  brake   hapdls 
c  from  thy  aiiplipation  cylinder  g  and  tlie  applica-lioa  chamber 
I  allowed  to  fluw  to  the  atniospliere,  which  reduces  Che  pressure 
1   chamber  g  below  thuc  in  diamher   h,   causing   die  application 
jTlnBton  10  to  move  to  the  left,  carrying  with  it  application  valve 
I   S  and  eihflust   valve  10  un-til  ports  d  and  e  are  open  past  and 
through  exiiauat  valve  IG,  Fie.  "!•  permitting  the  air  in  the  brake 
'  cjrlinders  to  flow  throuch  port  c  into  chamber  6.  thence  through 
^rts  d  and  e  to  the  eihauat  and  atmospfaere.     The  egualixina  pis- 
Ion  and  Us  vatcea  do  not  move  during  an  independeiti  rcteaie  of 
ihe  brakes. 

Q.  S3.  How  is  the  pressure  chamber  charged  with  air  at 
brake  pipe  preesureV 

A.  Through  'the  branch  pipe  leading  from  the  brake  pipe  to 
the  connection  marked  BP  on  the  distributing  valve  reservoir,  Fig. 
6,  leading  into  chamber  p.  Fig.  T,  then  through  feed  groove  v 
Around  top  of  piston  26  into  the  chamber  above  the  equalieing 
valve  31  and  through  [lOrt  o  to  the  pressure  chamber  until  the 
pressure  oa  both  sides  of  'the  piston  are  equal. 

Q.  84.  Prom  where  do  the  application  cylinder  and  diamber 
receive  their  air? 

A.  From  the  reducing  valve  through  the  independent  brake 
valve  during  independent  applicaljons  and  from  the  pressure  ckam- 

Q.  S5.  Describe  the  operation  of  the  distributing  valie  parts 
when  an  automatic  service  application  of  the  brake  ia  made.  , 

A.  The  brake  pipe  pressure  in  chamber  p  on  the  brake  pipe 
aide  of  eiiualiziug  piston  2ii  beiug  reduced  below  that  in  the  pres- 
sure chamber  on  the  opposite  side  of  the  pistun  tpsuUs  in  piston 
26  beine  moved  toward  tlie  riglrt.  The  first  movement  of  piston 
2>\  closes  the  feed  grooie  v,  and  at  the  same  time  moves  the  grad- 
uating valve  28  until  it  opens  the  service  port  s  lo  the  equalizing 
valve,  and  connects  the  pafely  valve  ports  r  and  8  in  equaliaine 
valve  through  cavity  (  in  Ihe  graduating  valve.  As  the  piston 
continues  its  movement,  the  "spider"  on  the  end  of  the  piston 
stem  engages  the  slide  valve  31.  which  is  then  moved  to  Che  Hght 
until  the  Mlppty  port  ::  in  tlie  equalizing  valve  registers  with  the 
application  cj-linder  port  li  and  through  cavity  n  in  the  equalizing 
valve  with  application  chamber  port  m  in  the  seat.  This  permits 
tli^  air  in  the  pressure  chamber  to  expand  into  the  application 
c.vlinder.  At  Hie  same  time  tlie  safety  valve  is  connected  to  the 
application  cylimler  nuil  application  chamber  by  registering  ports 
r  and  «  in  the  equalizing  valve  with  ports  A  and  (  in  the  seat  and 
through  Ihe  cavity  (  in  tlio  graduating  valve,  Fig.  8.     The  amount 
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of  jiFPssiire  obtained  in  the  application  cylinder  and  chamber  de 
jMjnds  iif>on  tho  brake  pipe  reduction  made.  When  the  pressure  is 
tlip  ijfpssiiro  chamber  is  slightly  reduced  below  that  in  the  brake 
pij^e,  the  i>iston  and  the  graduating  valve  are  forced  to  the  left 
until  tin*  (M>llar  on  the.})iston  stem  comes  in  contact  with  the  equal- 
izing v.'ilv«».  This  position  is  known  as  ** service  lap,"  Fig.  9.  In 
this  i>osition  the  graduating  valve  has  lapped  port  z  between  the 
])r«>ssiiro  chamber  and  the  application  cylinder  and  has  also 
lai»|»('d  the  safety  valve  j)ort  L  The  air  that  expanded  into  the 
af)i>lication  cvlindor  and  chamber  will  force  the  application  piston 
10  to  the  right,  la|>ping  the  exhaust  ports  d  and  e  with  the  exhaust 
valve  10,  romi>ressing  graduating  spring  20  and  opening  the  sop- 
ply  port  h  through  the  application  valve  5  to  brake  cylinder,  as 
explained  in  answer  to  question  81. 

Q.  Sn.  Describe  the  operation  of  the  distributing  valve  when 
the  brak(»  is  released  with  the  independent  brake  valve,  after  an 
automatic  api)lication. 

A.  With  the  independent  brake  valve  handle  in  release  posi- 
tion, air  in  application  cylinder  g  and  the  application  chamber 
flows  direct  to  tiie  atmosi)here  through  the  application  cylinder 
pipe.  This  reduces  the  pressure  in  chamber  g  below  that  in  cham- 
ber bf  causing  supply  valve  piston  10  to  move  to  the  left,  carrving 
with  it  ap]>lication  valve  5  and  exhaust  valve  16  to  reUase 
position,  Fig.  14,  thus  releasing  the  brake. 

Q.  87.  Do  the  equalizing  parts  of  the  distributing  valve 
operate  at  this  time? 

A.     No. 

Q.  8S.  Describe  the  operation  of  the  distributing  valve  parts 
when  making  an  automatic  release  of  the  brakes. 

A.  The  brake  ])ipe  pressure  in  chamber  p  on  the  brake  pip« 
side  of  equalizing  piston  26  being  increased  above  that  in  the 
pressure  chamlier  on  the  opposite  side  of  the  piston  results  in 
the  piston  being  moved  toward  the  left,  carrying  with  it  grad- 
uating valve  2S  and  equalizing  valve  31  to  release  position.  In 
this  position  cavity  k  in  equalizing  valve  31  registers  with  ports 
v\  h  and  i  in  tlie  s(>at.  This  allows  air  from  the  application  cylin- 
der g  and  the  application  chamber  to  flow  through  the  ports  men- 
tioned to  the  distrilmting  valve  release  pipe  IV  and  to  the  atmos- 
phere. At  the  same  time  the  reduction  of  pressure  in  chamber  g 
below  that  in  chamber  b  causes  the  supply  piston  10  to  move  to 
the  left,  carrying  with  it  exhaust  valve  16  to  release  position,  Fig. 
7,  thus  releasing  the  })rake  as  described  in  answer  to  question  Si 

Q.  S9.  Dt^scribe  the  operation  of  the  distributing  valve  parts 
when  an  automatic  emergency  application  of  the  brake  is  made. 

A.  Brake  ])ipe  ])ressure  in  chamber  p  on  the  brake  pipe  side  of 
eciualizing  pist(m  20  is  suddenly  reduced  below  that  in  the  pressure 
ch.Mmbcr  on  the  op])osite  side  of  the  piston.    The  considerable  dif 


NO.  6  "E.   T."  EQUIPMENT. 

erence  in  jiressuro  tliua  created  on  Lhe  two  sides  of  equatiimg 
jBton  20  is  sufficient  to  move  it  to  its  extreme  pOBitioa  to  the 
ight,  compresaiiig  gt-adaatiug  spring  46,  Fig.  10.  In  this  positiou 
lort  A  is  open  directly  to  the  cliambcr  above  equaiizing  vaivE  3i, 
lOst  ttie  end  of  the  valve,  so  that  air  from  the  pressure  chamber 
lowB  through  port  "o,''  through  the  chamber  above  eijualiKiuK 
'Slve  to  port  "h"  and  the  application  cylinder  g.  The  application 
hamber  port  ic  is  blanked  by  the  equalixiug  valve  31  and  the  aafety 
'alve  port  I  is  connected  through  port  r  and  restricted  port  q  in 
'alve  31  to  port  h  of  the  appHcatioQ  cylinder.  The  air  that  ei- 
lauded  into  tbe  application  cylinder  from  the  pressure  chamber 
rill  force  tlie  application  piston  10  to  the  right  opeuiog  the  ap- 
ilication  valve  S  as  In  service  application  and  obtaining  cylinder 
ireaaure  equal  to  that  in  the  application  cylinder,  when  the  appli- 
atjon  valve  will  lap.   Fig.   11, 

Q.  00.  What  brake  -cylinder  pressure  is  obtained  from  a.  full 
intoiuatic  service  application  of  tke  brake  from  a  TO  pound  brake 
upe  pressure?     (Safety  valve  st*t  at  GS  pounds.) 

A.     Fifty  pounds. 

Q.  i»l.  What  brake  cylinder  pressure  is  obtained  with  an 
latomatic  emergency  apiiiication  from  a  70  pound  brake  pipe  pres- 
inre?     (Safety  valve  set  at  03  pounds.) 

A.     About  seventy  pounds. 

Q.  02.  How  is  the  difference  between  service  and  emergenDT 
iralle  cylinder  pressure  obtained? 

A.  With  all  automatic  service  applications  the  pressure  cham- 
ter  is  connected  to  both  tbe  application  chamber  and  application 
ylioder,  the  relative  volumes  of  which  are  such  that  the  air  in 
lie  pressure  chamber  at  TO  pounds  pressure  will  equalize  with 
be  combined  volumes  of  tbe  application  chamber  and  cylinder  at 
<0  ixjunds  pressure,  which  is.  therefore,  the  maximum  which  can 
«  obtained  witil  an  automatic  service  application.  With  all  emer- 
«i)C7  applications  the  pressure  chamber  is  not  connected  to  the 
pplication  chamber,  but  to  the  application  cylinder  only.  Tbe 
ir  in  the  pressure  chamber  then  expands  into  the  application  eyl- 
Oder,  equalising  at  about  Hit  pounds  from  a  70  pound  brake  pipe 
ireABure.  During  emergency  application  air  is  admitted  through  a 
mall  port  in  the  automaiic  brake  valve  (called  the  blow-down 
iming  port)  and  the  opplicatlon  cylinder  pipe  to  the  application 
ylinder.  The  sixe  of  the  blow-down  timing  port  in  the  brake 
Blve  is  proportioDed  to  tlie  restricted  port  in  the  equaliainR  valve 
>ading  to  the  safety  valve  so  as  to  gi\*e  the  proper  time  o£  blow- 
own  of  brake  cylinder  pressure. 

Q.  iB.  Will  piston,  travel  nr  brake  cylinder  leakage  affect 
he  hmke  cyliuiier  pressure  ou  fhe  engine  and  tender? 
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Q.  f)4.  I  low  is  a  predetermined  brake  ej'linder  pressure  ob- 
taiutMl  iind  niaintaiu«'d  iu  the  engine  and  tender  brake  ci'linder  re- 
jTiirdless  of  piston  travel  and  leakage? 

A.  As  th»*  brake  cylinders  receive  their  air  from  the  main 
r»'s»'rvoirs  tln-y  hav»'  practically  an  unlimited  supply*  to  draw  from. 
The  disiributin;;  valve  and  its  reservoir  volumes  are  constant,  so 
that  with  a  ^ivt'U  brak«*  pipe  reduction  a  given  application  cylin- 
<Ier  pH'ssun*  will  Ix'  obtained  (about  liMi  pounds  appliication  cyl- 
inder and  chainlMT  pressure  for  every  iM)und  brake  pipe  reduc- 
tion). Tlic  air  that  is  admitted  to  the  application  cylinder  foRvs 
the  applic-ation  piston  and  its  valves  to  the  right,  Fig.  8,  closing 
tile  exhaust  ports  and  allowing  air  fn)m  the  main  reservoir  branch 
pil>e  to  flow  to  the  brake  cylinders  until  brake  cylinder  pressure 
becomes  e<iual  to  that  in  the  application  cylinder,  regardless  of 
what  tlie  i>iston  travel  is,  the  number  of  cylinders  or  the  amount 
of  Ieaka;re.  Wlien  this  i)ressure  has  been  obtained,  if  brake  cylin- 
cr  leakage  exists,  the  drop  in  cylinder  pressure  will  reduce  the 
pn-ssure  in  clianih<»r  h  on  the  right  of  piston  10  below  that  in  ap- 
plication cylinder  fj  on  the  opi)osite  side  of  the  piston.  This  will 
cause  application  piston  10  to  again  move  to  the  right  openini: 
application  v.ilve  .^)  and  allowing  air  to  flow  from  the  main  reser 
voirs  to  the  brake  cylinders  until  the  brake  cylinder  pressure 
again  ecpializes  with  that  in  the  nplication  cylinder,  when  th^ 
npi>lication  i>isi()n  10  and  supply  valve  H  will  move  to  lap  position. 
Fig.  I>.  This  action  will  continue  indefinitely  until  the  brakes  are 
released. 

SAFETY  VALVE. 

<}.  I?r..  What  is  the  purpose  of  the  safety  valve?  No.  34. 
Fig.  4. 

A,  To  prevent  abnonnal  brake  cylinder  pressure  and  to  act 
as  a  hii:h  sjxM^d  reducing  valve  for  the  locomotive  brake  cylinders. 

Q.     1m;.     To  what  is  the  safety  valve  connected? 

A.     To  the  application  cylinder. 

(}.     J>7.     When   is  the  safety  valve  connected   to   the  application 
cylinder? 

A.     At    all    times  (»xcept  in  automatic  sen'ice   lap   position  of 

the  (list rihutini:  vahc. 

<J.     I>s.     For  what   pn^ssure  is  the  safety  A*alve  adjusted? 

A.  Sixty-eiiiht  i)ounds.  exce])t  when  the  locomotive  is  trans- 
]M)iie(l    liirlit    over  the   road,    when   it   is  ordinarily  adjusted  to  35 

pnnn<U. 

i).  1>1>.  How  does  the  safety  valve  act  as  a  high  speed  re- 
ducing \al\'eV 

A.  When  an  automatic  service  application  is  made  and  tin' 
etiualizing  valve  and  graduating  valve  are  in  service  position,  the 
safety  valve  is  connected  to  the  application  cylinder  and  chamber 
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tliroiieh  large  ports,  and  will  therefore  prevent  the  brake  cylinder 
i;  rising  above  that  for  which  the  safety  valve  is  ftdjuated. 
During  emergency  application  the  connection  between  the  appl'- 
pBtion  cylinder  and  the  aaferty  vuIve  ia  aioaller  than  during  service 
application,  bo  that  the  Sow  of  air  from  the  application  cylinder 
to  ttie  safety  valve  is  restricted,  which,  in  conjuuctJon  with  the 
Mow-down  timing  port,  regulates  the  time  of  blow-down  of  brake 
^Q'linder  preeaure. 

qcick-action"  oyi-inder  cap. 

100.     Where  is  the  quick-action  cylinder  cap  located? 
On  the  brake  pipe  end  of  the  distributins  valve   (see  Fig. 
16).   replacing  the  plain  cylinder  cap  Ii3,  Fig.  11. 

Q.    101.    What  is  its  puniose? 
■  A.     To  vent  brake  pipe  air  into  .the  locomotive  brake  eylindcia 

when  an  eniergeocy  position  of  the  brake  is  made. 

Q.     102.     Does  it  opera'te  at  any  other  time? 

A.     No. 

Q.     103.     Why  is  this  cap  used? 

A.  To  assist  in  obtaining  an  emergency  application  of  tbe 
brakes  in  the  train  when  double  Ueflding. 

Q.  104.  Then  tbe  iiuick-actlon  cylinder  cap  performs  the 
same  function  in  actuating  ijuick-acCion  as  a  quick'Siction  triple 
valve  on  the  tender  with  other  types  of  locomotive  brakes? 

A.     Y^s. 

Q.  lOri.  DoiK  the  air  BowTng  to  the  brake  cylinders  through 
the  (luick-artion  cylinder  cap  increase  Ihe  brake  cylinder  pressure 
as  is  tbe  case  with  the  quick-action  triple  valve? 

A.  No;  as  the  braku  cylinder  pressure  is  governed  by  the 
pressure  iu  tbe  application  cylinder  of  the  distributlQe  valve. 

Q.  100.  What  adi-sntage  has  this  device  over  quick-action 
triple  valves  on  the  tender? 

A.     It   is   less  liable  to   cause   undesired  quick-«ction   than   a 

Q,  lOT.  Why  is  it  possible  to  use  a  valve  leas  sensitive  to 
quick-action  than  a  triple  valve? 

A.  .A.S  the  quick-action  cylinder  cap  is  always  located  close  to 
latic  brake  I'aive  being  opern'ted;  when  an  emergency 
1  is  made  Ilie  quick-action  cylinder  cap  is  subjected  to 
pid  brake  pipe  reduction  than  is  the  oase  with  a  triple 
;pd  at  H  considerable  distant'e  from  the  brake  valve,  and 
■iitly  need  not  be  so  sensitive   in  order  to  accomplish   i 


Q.     lOS.     When    liie    distrihuting    valve    is    provided 
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A.  Exactly  the  same  as  when  the  distributing  valve  has  plain 
cylinder  cap. 

Q.  100.  Describe  the  operation  of  the  quick-action  cylinder 
cap. 

A.  When  the  automatic  brake  yqlve  handle  is  moved  to  emer- 
jjoncy  iwsition,  ecjualizing  piston  2C,  Fig.  15,  moves  to  the  right, 
which  movement  causes  the  knob  on  the  piston  to  strike  the 
f;ia(liiatiii^  stem  HO,  causing  it  to  compress  graduating  spring  55, 
moving  emergency  valve  48  so  as  to  open  port  /.  Brake  pipe  pres- 
sure in  chamber  p  then  flows  to  chamber  X,  unseats  check  valve 
53  and  passes  to  the  brake  cylinders  through  port  m  in  the  cap 
and  distributing  valve  body. 

Q.     110.     What  duty  does  the  check  valve  53  perform? 

A.  When  the  brake  cylinder  and  brake  pipe  pressures  become 
equal,  the  check  valve  is  forced  to  its  seat  by  spring  54,  thus  pre- 
venting air  in  the  brake  cylinders  from  flowing  back  into  the 
brake  pipe. 

Q.     111.     What  takes  place  when  a  release  is  made? 

A.  Piston  20  is  moved  back  to  release  position, . spring  55 
forces  graduating  stem  50  and  emergency  valve  48  back  to  the 
position  shown  in  Fig.  15. 

Q,  112.  Are  there  any  other  differences  in  the  operation  of 
tho  distril)uting  valve  having  this  cap? 

A.  No ;  in  all  other  respects  the  operation  of  the  distributing 
valve  is  the  same  as  descril)ed  under  the  heading  "No.  6  Distrib- 
uting Valve  With  Plain  Cylinder  Cap." 

THE    B-(J    FEED    VALVE. 

(I  113.  How  does  the  B-6  feed  valve  differ  from  that  used 
with  former  automatic  brake  equipments? 

A.  The  B-(j  feed  valve  is  made  adustable  for  either  high  or 
low  l)rake  piiM^  pressure  and  can  easily  be  changed  from  one  to  the 
other.  Otherwise,  excei)t  for  improvements  in  the  mechanical  de- 
sign of  the  valve,  it  i«  the  same  as  that  used  with  former  equip- 
ments. 

Q.     114.     How  is  the  change  in  adjustment  accomplished? 

A.  The  adjusting  nut  is  provided  with  a  hand  wheel,  having 
a  lug,  working  between  two  adjustable  stops  on  the  body  of  the 
valve.  These  stops  are  adjusted  for  the  high  and  low  brake  pipe 
pressur(^  which  it  is  desired  to  carry  and  the  change  of  pressure 
from  one*  to  the  other  is  accomplished  by  simply  turning  the  hand 
wheel  from  one  stop  to  the  other. 

Q.     ll."^.     Where  is  the  feed  valve  located? 

A.  On  a  bracket  interposed  between  the  main  reservoir  and 
feed  valve  ])ipes. 
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IIG.     ^'lij-   is   tliis  liracket  used? 

To  support  ilie  valve  and  permit  it  to  be  easily  recaoTeil 
«iid   replaced. 

Q.     117.     What  are   tie   eBsential   working   parts  of   the   feeii 
Ive! 
A.     The   supply    valve    and   actuating    piston,    tlie    regulutiag 
Tttlve,    diaphragm,    regulating    spring    and    supply     valve     piaion 

Q.     118.     Explain  the  general  artangejnent  ot  the  feed  valve? 

A.  Tlie  feed  valve  consista  ot  two  seta  of  pacta  designated  as 
the  supply  parts  and  the  regulating  parts.  The  supply  parts, 
which  control  the  flow  oE  air  through  the  valve  ponaiBt  of  the 
vnppl.v  vAire  !l,  Fig.  29,  and  its  apring  10.  supply  valve  ^riston  8 
and  supply  valve  piston  spring  6.  Tlie  regulating  parts  c 
the  rpgulating  vftlve  12,  regulating  valve  spring  13,  dinphragiu 
14,   diaphragm  apindle  10  and  regulating  spring  17. 

Q.     119.    What  Is  the  norma!  position  of  this  valve! 

A.     Closed,  as  sho-wn  in  Fig.  29. 

Q.     120.    Esplaln  the  duty  ot  the  various  operative  parts? 

A.  Supply  valve  Q  is  for  the  purpose  of  opening  and  closing 
port  c  in  ita  seat.  Pialon  S  is  for  the  purpose  of  moving  tlie 
Bupply  valve  9.  Spring  6  is  top  the  purpose  of  moving  the  piston 
and  closing  the  supply  valve  when  the  pressures  have  eqnalized 
on  both  aides  of  piston  8. 

Q.     121.     flTiat  are   the  duties  of  the  regulating  parts? 

A.  To  control  the  action  of  the  supply  valve  piston  and  sup- 
ply valve  when  opening  and  closing  the  sujiply  port  c  in  the  seat. 

Q.  122.  Explain  the  operation  and  flow  of  air  through  the 
feed  valve  when  open. 

A.  By  referring  to  Fig.  20.  which  is  a  diagrammatic  view  oF 
the  valve  in  its  claaed  position,  air  entering  through  port  a  from 
the  main  reservoir  Is  tree  to  pass  into  the  supply  valve  chamber 
"B"  causing  the  supply  valve  irfaton  S  to  be  moved  to  the  left, 
compreasing  piston  spring  G,  an  shown  In  Fig.  30,  by  which  move- 
ment the  supply  valve  9  uncovers  port  e  in  the  valve  seat,  thereby 
pennlHing  air  to  pass  directly  through  ports  o  anil  dd  to  the  feed 
valve  pipe  at  the  same  time  air  is  passing  by  the  supply  valve  pis- 
ton 8,  which  is  not  an  airtight  fit.  to  chamber  O,  thence  through 
port  hS  by  the  regulating  valve  12,  and  through  port  K  to  dia- 
phragm chamber  L  and  on  through  ports  edd  to  the  feed  vaive 
pipe. 

Q.  123.  What  will  cause  a  valve  to  close  and  stop  the  flow 
of  air  from  the  main  reservoir  to  feed  valve  pipe? 

n  the  feed  valve  pipe  and  chamber  L 
a    of    the    regulaHng    spring    IT.    the 
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diapbraffm  14  will  yield  and  allow  regulating  valve  12  to  move 
to  iiss  seat,  closing  port  A',  and  preventing  the  flow  of  air  from 
chamber  (J.  As  the  air  continues  to  leak  by  supply  valve  piston 
JS,  it  will  equalize  the  pressure  on  both  sides  of  the  piston  and 
allow  supply  valve  piston  spring  6,  which  was  previously  eom- 
pressiM^l,  to  react  and  move  the  piston  and  supply  valve  to  the 
position  shown  in  Fig.  30  closing  port  c  in  the  supply  valve  seal. 

Q.  124.  With  the  feed  valve  closed,  and  the  pressure  equal- 
ized on  each  side  of  the  supply  valve  piston,  what  will  cause  it 
to  ()])eii  to  sui)ply  the  feed  valve  pipe  when  the  pressure  has 
been  reduct^lV 

A.     l)iai)hragm  chamber  L  is  always  in  direct  communication 
with  the  feed  valve  pipe;  therefore,  any  reduction  in   feed  vake 
pi])e   pressure    reduces   the   pressure   in   chamber   Z/,   which   allows 
the   tension   of   the   regulating  spring   to   overcome   the   diminished 
air   pressure   in  <-hamber   />,   and   force  the   diaphragm   14   to  the 
left.      This    uns<*ats   the    regulating   valve   12,   permitting  the  ae- 
<?uimilated  air  ])ressure  in  chamber  G  to  escape  to  the  feed  valve 
I)il)e   through   pons   hll   and  through  port  iC,  diapbrafcm  chamber 
L  and  ports  vtjd.     The  equllibrinm  of  pressure  on  the  two  sides 
of  the  supply  valve  i)ist(m  now  being  destroyed,  the  main  reservoir 
pressure   wliich  is  i)reseut  in  supply  valve  chamber  B  forces  the 
supply   valve  i)iston  S  to  the  left,   which  moves  the  supply  valve 
1)   with   it,  oi)enin?r  port  v  and   again  permitting   the  air  to  pass 
to   the    feed    valve   pipe   until   the   pressure  has  been   restored  to 
th(^    l)r(>per    amount. 

Q.  12.").  The  sui)ply  valve  then  maintains  practically  a  wide 
open  port  until   maximum  pressure  is  obtained? 

A.  Yes;  and  wlien  maximum  pressure  is  obtained,  the  supply 
valve  closes  the  supply  port  quickly. 

VA\  REDUCING  VALVE. 

i}.  ^2(^.  Wliat  is  the  difference  in  the  construction  and  ope^ 
ation  of  the  C-()  reducing  valve,  Fig.  31,  and  the  B-G  feed  \'alve? 

A.  The  only  dilTerence  between  it  and  the  B-6  feed  valve 
just  described  is  in  the  convenience  of  adjustment,  -the  C-G  re- 
ducing valve  having  the  ordinary  adjusting  nut  and  cap  nut  used 
on  former  types  of  feed  valves  instead  of  the  hand  adjusting 
wheel  22  used  with  the  !*.-(>  feed  valve  shown' in  Fig.  30.  It  is 
called  a  "Kedncing  Valve"  simply  to  distinguish  it  from  the  B-0 
feed   valve. 

SF-4    PT'MP   GOVERNOR. 

i).     127.     WlK're   is   the  SF-4  pump  governor  located? 

A.     Tn  tli(^  i)ipe  supplying  steam  to  the  air  compressor. 

(}.     12^.     Ex'plain     the    general    arrangement    of    the    pump 

gov^'i'nor. 
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oonBLSts  of  a  standard  steam  jiortion.  with  Siamese 
fitting,  Hnd  two  diaptii-a.gm  i>ortioQS,  as  illustrated  in  Fig.  32. 
I2!l.  EIuw  are  these  diapliragm  purtions  desienatedT 
That  hnvlDg  two  pipe  coDDeetions  the  excess  preeture 
aiid  that-  hnviog  a.  single  pipe  connection  the  maximum 
'pressure   head. 

Q.     130.     Wbat  are  the  pipe  connections  of  the  governor? 

A.     B,  to  the  Iwiler;  P.  the  air  compressor;  illt,  main  reser- 

r;  AB.  the  automatic  brake  valve;  FVP,  tbe  feed  valve  pipe; 

waste   pipe. 
Q.     131.     When    does    the   excess    pressure    head    govern    the 
operation  of  the  air  compresaot! 

At  all   times  when   the   automatic   brake   valve   bundle   is 
|n  rchase,  running  or  holding  pusitions. 

12.     Wiien  does  the  masimum  pressure  head  govern  the 
of  the  air  compressor? 
A.     During   tbc  time   the  automatic  brake   vnlve  hatidle  is  Id 
,  aercice,  or  emergency  positions. 

Q.     133.     Explain  the  flow  of  steam  through  the  governor, 
A.     &teani   enters  at  B,  passes  by  steam   valve  5  to  the  con- 
-nectioa  P,  aod  on  to  the  air  compressor. 

Q.  134.  With  the  automatic  brake  valve  handle  in  release, 
Tunning  or  holding  position,  what  pressures  act  on  the  diaphragm 
28   of   the   excess   pressure   head? 

A.  Air  from  the  main  reservoir  flows  through  the  automatic 
brake  valve  to  the  connection  marked  ABV.  to  chamber  d  under 
ia-phragm  28,  Air  from  the  feed  valve  pipe  enters  at  eonoec- 
on  FVP  and  flows  to  chamber  f  above  diaphragm  2S.  In  addi- 
on  to  this,  regulating  spring  27  also  acrts  upon  the  upper  side  ' 
of  tbe  diapbragm. 

Q.     135.     What  is  the  adjustment  of  this  spring? 
A.     About  20  pounds. 

Q.  13ti.  What  total  pressure  is,  therefore  acting  upon  the 
Dpper  aide  of  diaphrasni  28? 

A.  Whatever  pressure  the  feud  valve  pipe  may  have,  plus 
the  tension  of  tlie  regulating  spring  27. 

Q.  137.  What  pressure  in  chamber  d  1)g1ow  diaphragm  28 
will  tie  required  to  overcome  that  acting  on  the  upper  side  of 
the  diaphragm? 

A.  A  jiressure  slieirtly  higher  than  that  in  the  feed  valve 
flipe  plus  tbe  spring  prcwsure.  For  example,  with  a  pressure  of 
70  pounds  in  the  feed  valve  pipe,  about  90  pounds  preasure 
below  diaphrnBm  28  will  be  ri'ciuired  to  overcome  that  acting 
upon  the  upper  side  of  tbe  diaphragm. 


1 
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Q.  138.  How  does  a  variation  in  feed  valve  adjustment  affect 
the  governor V 

A.  When  the  feed  valve  adjustment  is  changed  from  one 
amount  to  another  as  where  the  locomotive  is  used  alternately 
in  high  speed  brake  and  ordinary  service,  the  excess  pressure  head 
of  the  jrovernor  automatically  changes  the  main  reservoir  pressure 
so  as  to  maintain  the  same  excess  pressure  (20  pounds). 

Q.     139.     Why   is  this  of  advantage? 

A.  Because  it  insures  that  the  main  reservoir  pressure  will 
lilways  be  20  pounds  higher  than  that  of  the  feed  valve  pipe. 

Q.  140.  Explain  -the  operation  of  the  governor  when  main 
reservoir  pressure  in  chamber  d  below  diaphragm  28  becomes 
slightly  higher  than  that  acting  on  top  of  the  diaphragm. 

A.  Diaphragm  28  will  rise,  unseat  its  pin  valve  33,  and 
allow  air  to  flow  to  chamber  b  above  the  governor  piston  6, 
forcing  the  latter  down,  compressing  piston  spring  9  and  re 
stricting  the  flow  of  steam  past  steam  valve  5  to  a  point  where 
the  compressor  will  just  supply  the  leakage  in  brake  system. 

Q.  141.  How  long  will  the  flow  of  steam  through  the  gov- 
ernor be  restricted  in  this  manner? 

A.  Until  main  reservoir  pressure  in  diaphragm  chamber  d  be- 
comes reduced  slightly  below  the  combined  spring  and  air  pressure 
in  (•liaml)er  /  above  the  diaphragm,  which  will  then  force  diaphragm 
down,  seating  its  pin  valve. 

Q.     142.     How    does   this   effect   the  flow    of    steam    through 

the  ;::overnorV 

A.  As  chamber  h  is  always  open  to  the  atmosphere  through 
the  small  vent  i)()rt  c,  the  air  pressure  in  chamber  h  above  the 
iiovernor  i)iston  (>  will  then  escape  to  the  atmosphere  and  allow 
piston  spring  0  and  the  steam  pressure  below  valve  5  to  raise 
it  and  the  governor  piston  (5  to  the  position  shown.     Fig.  32. 

Q.  143.  With  the  automatic  brake  valve  handle  in  releate. 
nnni'nuj   or    holding    i)osition,    does    the    maximum    pressure  head 

operate? 

A.  No;  as  during  this  time  its  diaphragm  pin  valve  remains 
seated. 

Q.  144.  To  what  is  chamber  a  in  the  maximum  pressure 
head  always  connected? 

A.     To  the  main  reservoir. 

(}.  145.  When  does  the  maximum  pressure  head  of  the  P^' 
ernor   control    the   opi'ration   of   the   compressor? 

A.  When  the  automatic  brake  valve  handle  is  in  lap,  servic^ 
or  '  iitvrtfcnvi/  position,  or  when  the  main  reservoir  cut-out  co<»  » 

cl()s<'d. 
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<J  146.  With  the  automatip  brake  ralve  handle  in  lap  arriic 
T  emergenoy  position  or  whea  tlit  main  reseriuir  cutout  eock  ii 
losed    what  pressures  act  on  tlie  (Imphni;;m  _0  of  the 

A  Mam  reservoir  prea^ure  wluch  flows  diroctlr  to  chamber 
OD  thp  underside  of  ilinptiragm  SO  and  tba  pressure  of  re^ilating 
pnas  19  on  \he  upper  aide 

(i      147      What   IS   the  adjustment  of  gpnuE  11 ' 

\  Spnne  10  is  Hdjiiitei  to  the  masimum  pres^uri  nliich  ts 
esired   in    tlie   main   resort  oirs 

Q  lit  Explain  the  operation  of  the  governor  -nliea  main 
raervoir  pressure  in  chamber    a    exceeds  the  tensiim  uf  spring  19 

A  'R  hen  main  reiervtrfr  pressure  in  chamber  a  slichfly  es 
>>eds  the  adjuslnient  of  spring  10  diapbrigm  ^  wiU  rise  uiiseat 
«  pin  lalve  33  and  aWnv.  air  to  flow  into  (Chamber  b  aboip  the 
D\amor  piston  forcing  it  itoan  compreaalog  its  spring  0  ami 
ffBtrietmi,  the  flow  of  Bteam  pant  sieam  valve  *i  to  a  point  whera 
lie  compressor  will  just  siipplj   the  leakage  in  broke  av^tem 

Q  149  How  long  will  tlip  flow  of  steam  fbroush  the  gov 
mor  be  restricted  in   this  manner 

A  Wben  main  reKenoir  presRurp  lo  chnmber  n  beoomaa 
ligbtl)  reduced  the  sprinK  19  forces  diapUr8),m  JO  down  aeat 
Bf  its  pin  valve  ^s  chamber  h  is  alnayi  open  to  tbe  fttoWM* 
4iere  through  the  smntl  rtat  port  e  the  pressure  in  chamber  h 
bove  the  gnvemor  pi-.lon  ti  will  then  escapt  to  Ihi  atmnsphen 
nd  allow  Hi.'  nsUn  '■i  r  ni;  ')  an)  -team  pr  ssuu  hUow  \nhH  5 
0  roHe  the  mhe  ami  Konrnir  piston  lo  the  position  shown. 
ig    32 

Q  I'lO  1*1  the  ma\imum  pre^iure  htad  of  the  governor  m 
nj  wav  controlled  bv  the  aiitrnn-itic  brake  vahe' 

V      No     as  thp  chamber  a  below  tbe  <11ap)iragiii  Is  in  nu  wnjr 


oaneeted    to    the    lirnke   vali 

P 

Q      111      With    the    au 

tomalie    brako    vahe    handle    in    lap 

erncf   or  rmirtiriiru   pOBiIic 

nr  cock  IP  clospii  « 111    1  es 

not  the  oKceiB  pressure  head  uperald 

mead  of   the  maximum  pi 

\      Because   nniJ.r  (hesr 

cpwri  nr   to  chjifi  b  r  rf  is  cut  off  bv   the  brake  vnlve  and 
■  Bin      I   1      c  I  I  I  tpriin  the  feed  valve  pijw  to  chamUfr 

1  mains    optu     •to    that    the   combined 

I  [  1    of  tbe  liiapbragm   holds   tlie  pm 

evcess  pressure  head  inoperative 
1  I  runn  ng  condrtions    why  is  onli    ii 

ItecBtiip  moBt  of  the  tune  the  automatic  brnke  vnhc  hnnllc 
TuvniHfj   position     (keeiinp   the   brakes  charged)    but    til'l 
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<*xcess  pressure  is  nee(le<l  and  the  governor  regulates  the  main 
reservoir  pressure  to  about  20  iwunds  above  the  brake  pipe  pressure, 
thus  r«"lieviii}jr  the  compressor  of  unnecessary  work. 

Q.  l.lo.  When  an  application  of  the  brakes  is  made,  why  is 
the  higher  excess  pressure  of  advantage? 

A.  To  insure  a  prompt  release  of  the  brakes  and  recharge 
of  the  system. 

DEAD    ENGINE    FIXTURES. 

(^.  l.">4.  What  are  the  i)arts  composing  the  dead  engine 
fixtures. 

A.  A  "s-inch  i)ii)e  connecting  the  brake  pipe  and  main  ^ese^ 
voir  pip«'.  a  comhinetl  strainer  and  check  valve  with  choke  fitting, 
and  a    -^s-incli   cut-out  cock. 

*}.  irin.  What  is  the  purpose  of  the  "Dead  Engine"  feature 
of  ih«'  KT  Equipment V 

A.  To  (»rml)le  tho  compressor  on  a  "live"  engine  to  charge 
the  main  reservoir  on  a  "dead"  engine,  so  that  the  brake  on 
the  (lead  engine  may  l)e  operated  with  the  other  brakes  in  the 
train. 

Q.     I.")!).     How  is  this  done? 

A.  Air  from  the  main  reservoir  of  the  live  engine  passes 
throujili  I  lie  brake  ])ipe  and  <lead  en^ne  fixtures  to  the  main 
res<'rvoirs   of   the   dead   engine. 

Q.     l.">7.     When  is  this  apparatus  used? 

A.  Only  when  the  air  compressor  on  the  locomotive  is  in- 
operative. 

Q.  ir)S.  Should  the  <?iit-out  cock  always  be  closed  except 
when   tlu!  compressor  is  inoperative? 

A.     Yes. 

Q.  l.-)!).  Describe  the  flow  of  air  through  the  combineJ 
strainer  and   check   valve.     Fig.  33. 

A.  With  the  cut-out  open,  air  from  the  brake  pipe  enters  at 
/i/^  i)asses  through  th(»  curled  hair  strainer,  lifts  check  valve  4. 
held  to  its  seat  by  a  strong  spring  2,  passes  through  the  choke 
busliin;:,  and  out  at  MR  to  the  main  resen'oir  pipe. 

Q.     100.     Why  is  the  "strong"  spring  2  used  in  this  valve^ 

A.     1'his  spring  over  the  check  valve  insures  the  valve  seating 

and   kee])s  the  main   res(»rvoir  pressure  somewhat  lower  than  tV 

l)rake    pipe    pressure,   yc^t   assures  ample   pressure   to   operate  the 

locomotive    brakes. 

Q.     KH.     What  is  the  object  of  the  choke  fitting? 

A.  It  prevents  a  sudden  drop  in  brake  plipe  pressure  and 
the  application  of  the  brakes  in  the  train,  as  might  othenri* 
occur  with   unchargcyl   main   reservoirs  cut  into  a  charged  brake 
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pipe  or  if  for  anj  reason  tUe  main  reservoir  presanrp  v 
(ban   ibi!   brake   pipe   iiresaure. 

1.  102.  How  PHD  the  maxlmuin  brake  cylinder  i 
regulateJ  on  a  dead  ftieine? 

..     By  the  adjuatment  of  the  safety  vatve  on  the  <liatributiliK 

(J.  ]G3.  Can  tlia  brake  on  a  dead  engine  be  controlled  with 
te  independi^nt  bralie  valve  the  aame  aa  cu  a  live  engine? 

A.     Tea,   if   it   heeomea  neeesaary. 

Q.  104.  Wheit  the  dead-engine  feature  is  nsul,  lu  what 
>8ition  sbould  the  automatic  and  Independent  bralie  valve  baadlea 

A,      Itunniag  position. 

Q,     165.     What  ahould  he  the  position  of  the  double  heading 

K*? 

A,     Closed. 

Q.     166.     Is  it  sometimea  desirable  to  keep  the  liniking  power 
\  e  looumotive  below  the  standard? 
A.     Yea ;  when  there  la  no  water  In  the  boiler. 
Q.     1C7,     How   is   this   done? 

A.     By   adjusting   the   aafety   valve   on   the   distributing   valve 
I  the  maximiini  brake  cylinder  pressure  which   is  desired   in   the 
"  locomotive  brake  cylinders. 

Allt    GAGES. 
Q.     IfiR.     How    many   and   what   type   of   gages   are    used    in 
connection   with  the   ET  Ecjnipment? 

A.     Two  duplei  jiages,  designated — No.   1,  Large  Duplex  Air 
Gage;  No.  2,  Small  Iluplex  Air  Gage.     (See  Figs.  1-A  and  J-B.) 
Q,     160.     What  pressures  are  indicated  by  gage  No.  17 
A.     Red  Hand,  Main  Reservoir  Pressure;  Black  Hand,  Elqual- 
izing^  Reservoir   Pressure. 

Q.     170.     What  pressures  are  indioated  by  gage  No.  2? 
A.     Red  Hand,  Brake  Cylinder  Pressure ;  Black  Hand,  Brake 
Pipe  Pressure. 

Q.     171.     Which   gage    hand   allows   the   amount   of   reductiOD 
being  made  during  a  service  application  of  the  brakea? 
A.     Black   Hand,   Gage  No.   1. 

Q.     172,     Why.  then,  is  the  black  hand  of  gage  No.  2  o.\ 
A.      Tn    abow    brake    pipe   pressiii 
double-beading  or  a  helper. 

Q.     173.     What  pressure  is  indie 
i  No.  ~  when  operating  the 
I         A.     Brake  cylinder  prei 
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CUT-OUT  COCKS. 

Q.     174.     What   provision   is    made   for   cutting    off  the 

icstM-voirs  from  the  brake  system? 

A.     The    main    reservoir    cut-out    cock    in    the    main    n^ 

pipe. 

<J.      17.").     What  takes  place  when  this  cock   is  closed? 

A.  The  How  of  air  from  the  main  reservoirs  is  cut  ofl 
the  air  in,  the  brake  system  back  of  it  is  exhausted  ti 
atmosphere. 

i}.  17tj.  When  this  cock  is  cIoschI  can  air  flow  froir 
main   reservoirs  to  any  part  of  the  s^'stem? 

A.     Yes;  to  tlie  maxinnim  pressure  head  of  the  pump  gove 

Q.      177.     Why    is   this  necessary? 

A.  To  ])ro\i(l(»  for  the  automatic  control  of  the  comi»D 
wlwn    the   cul-out    cock    is    temi)orariIy    closed. 

Q.  17n.  What  i)rovisi()n  is  made  for  cutting  out  the  d 
brake? 

A.  A  "'|-incli  ciii-out  cock  located  in  the  pipe  leading:  : 
1h<'   (lisiribuiin.i:    valve   to   tlie  driver  brake   cylinders. 

(}.      17t).     What    provision   is  made  for  cutting  out  the  te 

brake? 

A.  A  •■■i-inch  cut-out  cock  locatcnl  in  the  pipe  between  the 
irihutinu  valve  and  the  hose  connection  leading  to  the  te 
brake   cylindiM*. 

(}.      I'^O.     What   difTerence   is  there  between   this  cock  and 

vi-inch   cocks  ;ieiierally   used? 

A.      Tt    lias  a   choke   fitting. 

(.}.     ISI.     Why   is   this  choke  fitting  used? 

A.     To   j)rovent    a    loss   of    driver    and     truck    brake  cyli: 
prossur<^    in    the    event    of  a    hose   or   tender   brake    cjdinder 
bursting. 

(}.  1x2.  Ts  there  another  cock  with  choke  fitting  someti 
used    in   conne(.'tion    with   this   apparatus? 

A.  Yes  ;  when  a  tnick  brake  is  used  a  %-inch  cock  is  loc 
in  the  pi])e  leading  from  the  distributing  valve  to  the  truck  bi 
cylinder    with    choke    fitting. 

(}.  I^.'J.  For  what  purpose  is  the  %-inch  cut-out  cock  in 
main    reservoir  supply   pii)e   to   the  distributing   valve? 

A.  To  cut  ofT  the  supply  of  air  from  the  main  reservoir; 
the  distributing  valve  to  permit  of  inspection  and  repairs. 

Q.  1^4.  For  what  purpose  is  the  one-inch  double  heading' 
underneath    the    brake    valve? 

A.  To  cut  off  the  flow  from  the  automatic  brake  vain 
the    brake    ])ii)e   or   vice    versa. 


.  ISD.  What  is  the  purpose' oE  the  brake  pipe  air  BtruLoer. 
.  To  preyeol  foreign  mattor  entering  the  diatributiug  valve, 
I  might  serjouslj  inturfere  with  its  proper  operation. 

AIR    SIGNAL    SYiSTEM. 
.     ISC.     From  what  source  is  the  suppJj  of  air  to  the  signal 
LB  obtained  with  the  ET  EguipuientV 

.  From  the  reiludng  valve  pipe  between  the  reiiutlng  valve 
M  independent  brake  valve,  as  shown  in  Figs.  1-A  and  1-B, 
.     1S7,     Why  is  this  supply  laten   from  the  reducing  valve 

.     That  Che  one  refJucing  valve  may  govern  the  pressure  for 

[he  independent  brake  valve  and  the  signal  eystem. 

.     188.     WJiat  device  is  interposed  between  the  reducing  valve 

and  the  nir  signal   pipe? 

.     A  combined  strainer  and   check  valve. 

.     189-     Why   is  the  strainer  necessary? 

.     To     protect    the    check    valve    and    signal    By  stem    from 

.     IBO.     Why   is  the  check  valve  employed? 
.     To   prevent  a  back   flow   of  air  from   the   signal   pipe  to 
edudng  valve  pipe. 

.     191.     In  what  way  does  this  combined  strainer  and  check 
differ  from  that  u»ed  wiih  the  dead  engine  fixtures'; 
,     Only  in  Iho  tension  of  the  check  valve  spring. 

tVLKVL  OrEItiilON  OF  THE  NO   t    EQL  IPMENT 
OTE — -IVtails   of  construct  on   and   operatmn   of   the   various 
ei>  iMll   be  found  under  their  respective  headints 

102     What    IS    the    proper    position    of   the   brake   salve 
las  and  cut-out   cocks   before  startmg   the   eomprensor' 

The  automatic  and  indijiendent  braku  %alve  handles  in 
ing  pi  bition  all  i-Ut  lut  cocks  must  be  open  except  the  %  inch 
itt  cock  In  the  dead  engine  connection  and  the  angle  aad 
cocks  at  the  front  and  rear  tud  of  the  locomotue 
113  Explain  the  charging  of  the  CT  Equipment 
While  the  compressor  la  operating  the  main  reservoir 
urt  lontintiM  to  ri4e  until  it  renihes  the  point  for  which  the 
nor  IB  adjusted  1  hi  goiernor  then  automatically  stoia  the 
ressor  >  rom  the  mam  reaenolra  air  flows  through  thi 
;  to  tLe  chamber  nhove  the  application  valvt 
:rhutiug  \ihe  It  al-o  flnns  In  the  feel  lahc  Rhicli 
>  pressure  of  the  air  to  that  earned  in  the  brake  pipe 
t    thil   reduced    presiure   flowi    through    the   automatic 
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brake  valve  to  the  brake  pipe  and  thence  through  the  branch 
and  distributing  valve  to  the  pressure  chamber  charging  i 
to  brake  pipe  pressure.  Air  also  flows  from  the  main  reser 
through  the  reducing  valve  to  the  independent  brake  valve 
air  signal  system. 

Q.  104.  What  must  be  done  to  make  an  automatic  se 
application  of  the  brake? 

A.     Move  the  automatic  brake  valve  handle  to  service  pos 
Q.     11)5.     How  does   this  apply   the  brake? 

A.     It  starts  a  reduction  of  brake  pipe  pressure  which  a 
the    distributing    valve    to    operate    so   as    to    allow    air    to 
from  the  main  reservoirs  into  the  brake  cylinders. 

Q.  100.  How  is  the  application  of  the  brake  limited  to 
desired   cylinder  pressure? 

A.     By    returning    the    automatic   brake   valve    handle   to 

position. 

Q.  107.  What  must  be  done  to  liiake  an  emergency  api 
tion  of  the  brakes? 

A.  Move  the  automatic  brake  valve  handle  to  emerg 
position. 

Q.  108.  How  does  an  emergency  application  of  the  b 
differ  from   a   service   application? 

A.  Brake  pipe  reduction  takes  place  more  rapidly,  b 
cylinder  pressure  rises  more  quickly  and  a  higher  brake  cyli: 
pressure  is  obtained  than   in  service  applications. 

Q.  100.  In  what  position  should  the  automatic  brake  v 
handle  be  placed  to  release  the  locomotive  brake? 

A.     Running   position. 

Q.     200.     Is    there   any    position   besides   running   position 
which    the    locomotive   brake   can   be   released   by    the   use  of 
automatic  brake  valve? 

A.     No. 

Q.  201.  Tan  tho  locomotive  brake  be  applied  otherwise  t 
by    using   tlie    automatic   brake   valve? 

A.     Yes.      P>y   the   independent   brake  valve. 

Q.  202.  In  what  position  should  the  independent  brake  vj 
handle  bo  placed  to  apply  the  locomotive  brakes? 

A.     Application    position. 

Q.     20:\.     How  does  this  apply  the  brake? 

A.     It  allows  air  to  flow  from  the  reducing  valve  through 
iudopoudoiit   brake   valve   to   the   distributing  valve,   causing  it 
operate  and  allow  air  to  flow  from  the  main  reservoirs  into 
brake  cylinders  at  a  reduced  pressure. 
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A.     By   returning   the  iudependent   brakt  valve   handle  to  lap 


(a)     If  tho   utitomnric  IirfLku   valve  ti&ndle   is   in  running 
>a,    move    tlie    independent    brake    valve    linndle    to   runiiini; 


Q.  207.  Can  tlie  lopcimotivo  brake  be  roleftsed  without  iu 
ny  way  interferins  with  the  train  brakes  under  any  and  all 
jnditionH? 

A.     Tes ;    b.v   iiladng    the    iudoiiondeut   brake   r.llve   handle   in 

TESTING  AND  OPERATING  THE  ET  EQUIPMENT. 
TESTING   LOCOMOTIVE   BRAKE. 

Q.  liOS.  Prepariitory  to  makinfi  a  test  of  the  brake  what 
Qould    be   doueY 

A.  Blow  out  the  brake  iiipe  and  sienal  pipe  by  opening  and 
losing  quickly  a  number  of  limeH  the  ansle  and  stop  cacka,  both 
t   Ibc  ijilot  and   rear  of  the  tender. 

Q.     200.     Why  is  this  done? 

A.  To  remove  scale  and  other  foreign  luntter  that  may  he  in 
IV  brake  uud  signal  iiipes. 

Q.  210.  Wbat  (ibservBtious  sbuuld  the  engineer  make  before 
tkiug  the  engine  to  the  truin? 

A-  He  should  observe  hy  the  gases -that  the  proper  prea- 
ires  are  present  indiffcn^nt  parts  of  the  Byatem.  This  will  show 
tat  the  te);iilatiDg  devices  (ifoveraora.  feed  valves,  eto.)  are 
ruperly  ailjnsted.  He  should  also  observe  that  the  brake  is  in 
roper  condition  generally. 

Q.     211.     What  test   shmild   then   be   made? 
A.     The   brake  should   he  applied  and   released   with  iHith  the 
atomatic  and  inileiieiuleul  hruki'  valves,  lo  delerinino  if  the  brake 
in  jiroper  operative  cundilion. 
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MANIPULATION  OF  LOCOMOTIVE  AND  TRAIN  BRAKES. 

Q.  2V2.  Wliat  is  the  proper  position  of  the  automatic  and 
indcpeiKU'ut   brake  valve  handles  when  not  being  operated? 

A.     Runniny  position. 

Q.  21.3.  After  attaching  the  engine  to  the  train  in  what 
position  shouhl  the  automatic  brake  valve  be  carried  while  chai?- 
lug  the  train  brakes? 

A.     Release  i)osition. 

Q.  214.  How  long  should  the  brake  valve  handle  be  left  in 
this  position? 

A.  Until  the  brake  pipe  system  is  charged  to  the  pressure 
to  be  carried. 

Q.  215.  How  should  the  automatic  brake  valve  be  handled 
when  tcstiu;;  the  brakes? 

A.  A  full  service  application  of  the  brakes  should  be  made 
and   the  handle  then  moved  to  lai)  position. 

Q.     21(5.     How   should    the   brakes   be   released? 

A.  l*laco  the  brake  valve  handle  in  release  position  for  the 
proi)or  IcHf^th  of  time,  then  return  it  to  running  position,  leavin? 
it   there. 

i}.  217.  If  the  brakes  apply  in  emergency  from  an  nn* 
known  cause,  while  train  is  running,  what  should  be  done? 

A.     Move  automatic  brake  valve  handle  quickly  to  cmergc^fi 
position  and  leave  it   there  until  train  stops. 

Q.     218.     Why   is   this  done? 

A.     To   insure    the   brakes   remaining   applied   and   to  prevent 
loss  of  main  reservoir  pressure. 

Q.     211).     What  must  be  done  in  the  event  of  sudden  danger? 

A.  Move  the  automatic  brake  valve  handle  quickFy  to  emer- 
geney   position   and   leave   it   there   until   the  train  stops  and  the 

daup:er  is  past. 

Q.  220.  With  brakes  applied  in  emergency,  would  any- 
thing be  gained  by  moving  the  independent  brake  valve  handle 
to  application  position? 

A.  No.  Because  in  an  application  of  this  kind  the  appli- 
cation cylinder  pressure  is  higher  than  the  maximum  presaore 
obtainable  with  the  independent  brake. 

Q.     221.     If,  in  making  a  stop,  the  driving  wheels  slide,  can 

they  be   released? 

A.  Yes ;  by  placing  the  independent  brake  valve  handle  in 
release  position  and  holding  it  there  until  the  wheels  again  re- 
volve,  rea])i)lying  the   brakes,  if  desired,  with  this  brake  valve. 
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.     222.     In   the  erent  of  relensiog  and   reajipljiDg  tlie  louu- 

'e   brake  iu   this  manner,  in   what  position  sboulil   the  indt-- 

tat  brake  valve  handle  be  left  after  the  oppJicntioti.  is  maiJe? 

.     Running  position. 

.     223.     Why? 

.     Because    if    left    in   any    otlier     position     the     lotKimotive 

-  canuut  be  releuseit  b;   the  automatic  brake  valve, 

231.  Does  the  releasing  and  reapplying  ot  the  engina 
emler  brakes  witb  the  inde pendent  brake  valve  in  tbia  way 
any  effect  on   the  train  brakes? 

.  No;  as  tbe  operation  of  the  independent  brake  valve 
not  interfere  with   the  train  brakes, 

.  22s.  In  making  a  service  appliealion,  hon-  sbOuld  the 
oatic  brake  valvo  be  handled? 

.     The   same  as  witb   tbe   older   types   of  btake   valves. 
.     226.     In   making   tbe   lirst   release    of    a     two-application 
how  should   the  brake  valve  be   handled? 

(a)   With   short   passenger    (rains    release   the   brakes   by 
moving    the   brake   valve  handle   to   running   itosi- 
tion  a  sufficient   length   of  time  to  start  tlie  loco- 
motive   and    train    brakes    releasing,    then    to   lap 
positioD. 
(b)   With    the    long    paasenger    trains    the    brake    valve 
handle    sbould    be   moved    to    rcleate   {losition   for 
about  tlirif  seconds   to  start   the   train   brakes  re- 
leasing, ihpn   to  running  position  to  jiartlj  release 
thi"   locomotive   brake,    then    to   lap. 
.     2'ST.     In    making    the    final    release   of    a   two-application 
how  should  tht  automatic  brake  vatve  be  handled? 
.      (a)   With  short   passenger  trains,   release  tbe  brakes  just 
before   eomiug    to  a   stop    by   moving     the    brake 
valve    huudle   to    runninj;   position   and   leaving   it 
there. 

.    the   brakes   should   be 

.  2^;."^.  In  makinj;  a  rplense  after  a  one-application  stop, 
should   tbe   brake   vatve  be  iiandled. 

.  Tbe  same  as  a  linal  release  of  a  two-application  stop. 
Hi  explained. 

.  22!1.  Why  is  it  necessary  to  move  tlie  automatic  brake 
handle  promptly  to  running  position  after  going  to  releoMe 
leasing  the  brakes? 

.  Because  with  the  brake  valve  in  rchaec  position,  the 
Hive   brake  is  held  :i|,rlied. 
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Q.  230.  What  is  the  only  position  of  the  t^utomatic  brake 
valve  hanille  which  will  permit  the  release  of  both  the  loco- 
motive and  train  brakes  together? 

A.     Running   position. 

Q.  231.  Is  there  any  other  i)osition  besides  running  posi- 
tion  which  will  release  train  brakes? 

A.     Yes ;  release  position  and  holding  position. 

Q.  232.  Is  there  any  other  than  running  position  in  which 
the  locomotive  brake  can  be  released,  by  the  automatic  braie 
valve  ? 

A.     No. 

Q.  233.  Can  the  locomotive  brake  always  be  released  by 
placing  the   automatic  brake  valve  handle  in  running  position? 

A.     No. 

Q.     234.     Why? 

A.  Because  if  the  independent  Drake  valve  handle  is  not 
in  running  poHiticm,  the  locomotive  brake  cannot  be  released  by 
the  automatic  brake  valve. 

Q.  23.").  If  the  driving  wheels  pick  up  and  slide  while 
making  a  stop,   what  should  be  done? 

A.     Keloase   with   the   independent  brake  valve. 

i}.  23().  In  handling  a  light  locomotive,  which  brake  valve 
should  be  used? 

A.     The    iiidopondent    brake    valve. 

Q.  237.  For  a  gradual  application  of  the  locomotive  brake, 
how  should   the  independent  brake  valve  be  used? 

A.  Place  tli<^  l)rake  valve  handle  in  sloxo-application  posi- 
tion until  the  brake  is  sufficiently  applied;  thea  return  it  to  Icp 
position. 

Q.  23S.  How  operattMl  if  a  quick  application  of  the  locomo- 
tive brake  is  desired? 

A.  Place  tlie  in(lei)endent  brake  handle  in  quick-application 
position  until  the  brake  is  sufficiently  applied,  then  return  it  to 
hip    [)osition. 

(}.  2*>!).  Should  the  independent  brake  valve  be  used  in 
conii)leting  a    train   stop? 

A.     No. 

().     210.     Why? 

A.  P»eeause  to  apply  the  locomotive  brake  with  the  train 
l)r;ikes   rc^lensed    will    cause   slack   to   run  in   and    produce  shocks. 

(J.     211.     In     case     of     emergency,     should     the      independen: 

brake    valve  he  uscmI  on   a  light  locomotive? 

A.     Xo  :   in   (ill  cases  of  emergency,  move  the  automatic  brake 

valvt'  handle  to  cmcrgnici/  jmsition. 
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.    242.    Why? 
.     Because  a   conaidembly  hij 
ebtained  tlian  would  be  possible  v 
brake  valve. 

Q.     243      How  can   the   lodiinotirR  brake   always  t 
^gardleBS  of  the  poBJtion  ^tber  brake  haudle  may  be  Id? 

.  B.v  placing  the  indepeadent  brake  valve  handle  in  re- 
lease position. 

244.     How  can  tbe  locomotive  brake  be  held  ai^lied  white 
feleasing   the   train   braltes? 

B;   moving   the   sutamatic   bmke   valve   handle   to   eltber 
releaie   or  holding  positions, 

.     245.     Can  this  be  done  in  any  other  way? 
,     Yes ;    by     piacing     the    independent    brake    valve   handle 
la  lap  [iDsition. 

..  24G.  Why  should  not  the  iudependent  brake  valve  be 
used  for  this  purpose? 

.  First — Because  it  is  better  to  wse  the  automatic  brake 
valve  aloue  instead  of  in  conjunction  with  the  independent  brake 
vmlve.  Second — Because  if  the  independent  brake  valve  is  used 
tor  this  purpose,  it  may  be  left  in  lap  position  by  mistake  and 
the  proper  operation  of  the  brakes  by  the  antonHtic  brake  Talve 
interfered  with. 

Q.  247.  Why  should  the  automatic  brake  ralve  handle  never 
be  left  in  lap  position  except  while  bringius  the  train  to  a  stop? 
A.  Because  if  the  handle  is  left  in  lop  position  when  the 
brakes  are  not  applied,  brake  pipe  leakage  may  materially  reduce 
the  brake  pipe  and  ausiliary  reservoir  pressures,  so  that  full 
I  brakiug^  iiower  cannot  be  nhtained  and  because  the  driver  brakes 
are  likely  to  apply  as  the  outlet  from  the  application  chamber 
ia  closed. 

Q.  248.  If,  after  a  brake  application,  the  automatic  brake 
valve  handle  is  moved  to  release  poeitioa  and  returned  to  lap 
poaition,  wbot  will  be  the  result? 

A      The   locomotive   brake   will   remain   applied. 
Q.     243.     What  is  the    advantage    of    having    (ha    locomotive 
brake   remain   applied   under  these  coniiitions? 

A.  It  would  serve  as  a  warning  in  case  of  ueglect  to  move 
the  handle  lo  the  proper  position. 

Q.     250.     Would    anything    be    gained    by    moving  the  auto- 
matic brake  valve  handle  to  rcirnwc  position  for  a  short  time  juat 
before   making  an  application   of  the  brakes? 
A.     No  ;    this   should   never  be  done. 
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Q.     251.     Why? 

A.  Because  by  placing  the  automatic  brake  valve  handle  in  re- 
lease position  the  brake  pipe  will  be  charged  higher  than  the 
pn^ssiire  in  the  auxiliarj'  reservoirs;  consequently,  the  brakes  can- 
not he  applied  until  after  this  difference  in  pressure  has  been 
drawn  off. 

FREIGHT  BRAKING. 

Q.  252.  What  feature  of  the  No.  6  ET  Equipment  is  of 
particular  advantage  in  handling  -trains  on  long,  descending 
grades  V 

A.  The  ability  to  handle  the  locomotive  brake  with  or 
entirely    independent   of    the    train    brakes. 

Q.     253.     What  is  gained  by  this? 

A.  The  locomotive  and  train  brakes  can  be  alternated  with- 
out interferiug  with   each  other. 

Q.  254.     With    all    the   brakes   applied,    can     the    locomotive 

brake  be    released   without   releasing   the   train   brakes? 

A.  Yes. 

Q.  2,55.     How  can  this  be  done? 

A.  By  placing  the  handle  of  the  independent  b*rake  valve 
in   release  i>osition,   holding  it  there   until   the  brake   is   released. 

Q.  250.  After  releasing  in  this  manner,  where  should  ^^ 
handle  of   the   independent   brake  valve  be   placed? 

A.     Running  position. 

Q.  257.  If  it  is  then  desired  to  release  the  train  brake? 
and  recharge  the  reservoirs,  and  reapply  the  locomotive  brakes, 
in  order  to  assist  the  retaining  valves,  in  holding  the  train,  uow 
can   this  be  accomi)lished? 

A.  Place  the  independent  brake  valve  handle  in  applied' 
Hon  position  until  the  desired  locomotive  brake  cylinder  pres- 
sure is  obtained,  then  return  it  to  running  position,  then  move 
the  automatic  brake  vaKe  handle  to  release  position  and  leave 
it  there  until  the  train  is  charged. 

Q.  258.  What  is  the  maximum  pressure  obtainable  in  the 
brake  pipe  under  these  conditions? 

A.  As  the  excess  pressure  head  of  the  duplex  governor  will 
be  in  control,  the  maximum  pressure  obtainable  will  be  twenty 
pounds   above   that  ordinarily   carried   in   the   brake  pipe. 

Q.  250.  Wlien  reapplying  the  train  brakes,  how  can  ex- 
cessive locomotive  brake  cylinder  pressure  be  prevented? 

A.  By  partially  releasing  the  locomotive  braKe  with  the 
indopondont   brake   valve   before   reapplying   the   train   brakes. 

Q.     2(J0.     How   can    the    overheating    of    driving  wheel  tires 

be  prevented? 


A      By    GLthT   holding    the 
1   relcate  posjtion   nhen  mabing  s 

eleasiug  imoKMilHtdr  with  the  mdepi^udetit  brake  \aUe  after  the 
utomotic  application 

Q  Ml  When  releasing  the  brikes  od  a  freight  train  when 
I    motion   should   the   automatic   hrake   vnlie   be   liindtcd    in   Ihe 

A  No  the 
osition  and  alk 
srdiag  to  the  length  of  the 

Q.     262.     Why  should   this   be  done? 

A.  To  insure  a  proper  release  of  the  train  brakes  and  hold 
Be  locomotive  brake  applied,  thus  preventing  the  slack  ot  tha 
rain  running  out. 

Q.  263.  In  making  releasea  o 
alve  handle  has  been  returned  to 
gain  be  moved   to  release  position  f 

A.     Yes;  after  being  in  running  posii 

Q.     2*54.     Why? 

A.    Because    In    making    sutb    a    release 
irabes  may  bave   been  overcharged  and  may 

BROKEN    PIPES. 

Q.  2«5.  What  would  be  the  result  if  the  brake  iiipe  braoi-h 
o   the  distributing  ^aive  broki.  off 

A.     The  locomotive  and  train  brakes  nould  apply 

Q.     2(j6      What  should  he  done  if  thin  Lappens  on  the   road' 

A.  Plug  the  end  leading  from  the  brake  pipe ,  release  the 
ocomotivp  brakt  bv  placing  the  independent  brake  valve  handle 
n    releauc    pOHition    tnd    proteed 

Q.  2b7  Would  it  h-  poisible  to  u'le  the  locomotive  brake 
I,   this  case' 

A.  Te«i  inth  the  independent  hrike  valve  always  using 
■elcanc   position   tu   rtlease    the   braki 

Q.  2&S  tthoC  would  be  the  r^suli  if  unj  of  Ihi  pipe  con 
lei'tions  belneen  the  d  'flriliiitinR  valve  nod  the  brake  cjlinders 
.roke   off/ 

A.  It  would  permit  a  constant  escape  of  air  nhen  the  brak" 
s  applied  and  raaj  cau-qp  the  release  of  one  or  more  of  the  lomo 
nolive  brake  cvlindLrii    dipLudiag  oa  nbere  the  break  occurs 

Q.     260      What  should  be  iJme  m  a  ca«t  of  this  kind"* 
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A.  If  the  pipe  cannot  be  repaired,  close  the  cut-out  cock 
in  the  pipe  leading  to  the  broken  pipe.  If  breakage  occurs  next 
to  the  distributing  valve  reservoir,  close  the  cut-out  cock  in  the 
distributing  valve  supply  pipe. 

Q.  270.  What  would  be  the  effect  if  the  supply  pipe  to 
the  distributing  valve  broke  off? 

A.  Tt  ^vould  permit  main  reservoir  pressure  to  escape  and 
prevent  the  use  of  the  locomotive  brake. 

Q.     271.    What  should  be  done? 

A.  Tf  repairs  cannot  be  made  to  the  pipe,  the  cut-out  cock 
in  the  supply  pipe  should  be  closed  or  the  pipe  plugged. 

Q.  272.  What  would  be  the  effect  if  the  application  cylin- 
der pipe  to  the  distributing  valve  broke  off? 

A.     It  would  be  impossible  to  apply  the  locomotive  brake. 

C^.     273.     What  should  be  done? 

A.  Tlie  connection  to  the  distributing  valve  should  be  plugged 
and  the  brake  could  then  be  applied,  but  with  the  automatic 
brake  valve  only. 

Q.  274.  With  this  opening  plugged  and  the  brake  auto- 
matically applied,  can  it  be  released  with  the  independent  brake 
valve  i 

A.  Xo.  It  can  only  be  released  by  placing  the  automatic 
brake  valve  handle  in  running  position. 

Q.  275.  If  the  release  pipe  to  the  distributing  valve  breaks 
ofl",  what  would  bo  the  effect? 

A.  It  would  cut  out  the  holding  feature  of  the  automatic 
brake  valve. 

Q.  270.  With  this  i)ipe  broken  off  would  it  interfere  with 
the  independent  operation  of  the  brake? 

A.  Yes;  if  jin  indej^endent  application  was  made  and  the 
ecjualiziiij:,^  parts  ot*  the  distributing  valve  were  in  release  posi- 
tion, it  would  allow  the  independent  brake  to  release  when  the 
independent  valve   was  moved  to  lap  position. 

Q.  277.  With  this  pipe  broken  off  and  the  brakes  auto- 
matically   ap2)lie(l,    can    they    be    released    with    the    independent 

brake  \alve  ? 

A.     Yes. 

Q.     27S.     Should  any  delay  be  occasioned  by  the  breaking  off 

of  this  l)ipe  ? 

A.  Xo.  Proceed  and  operate  the  brake  with  the  automatic 
brake   \alve   but    without   attempting  to  use  the  holding  feature. 

Q.  279.  What  would  l)e  the  effect  if  the  pipe  connection 
to  tlie  sprin^^  chamber   of  the  excess  pressure  head  of  the  pump 

go\-ernor   broke   ofl"? 
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A.     The   comptessor   would   not   operate  ■wbt 
erroir  pressure  was  about  forty  pounds  o 

Q.     280.     What   should    be   done   in 

A.  I'lug  the  broken  pipe  and  place  a  blind  gasket  in  tlii' 
pipe  leading  to  the  chamber  below  tbe  diaphraEW  of  the  excesa 
pcessure  head. 

Q.  2S1.  What  should  be  done  if  tbe  pipe  wnnection  lead- 
ing to  Che  chamber  below  the  diaphragm  of  tbe  excess  pressul* 
bead  breaks  oS? 

A.     Plug  the  broken  pipe  and  proceed. 

Q.  282.  With  the  lower  pipe  to  the  exeeas  presanre  head' 
■lagged,    or    with    both    pipes    plugged,    what    would    control    tbe 

A.     The   maximum   pressure   beai3. 

Q.  383.  Wliat  should  be  done  in  the  event  of  tbe  pipe 
tmnection   to   the  maximum   pressure   head   breaking  offi 

A.     Plug  the  pipe. 

Q.     2Si.     What  would   control  the  compre 

A.     The    excess  pressure   head. 

Q.     2S5.     In   such   a   cam,    would    the 
ontrol  tbe  compretwor  at  all  timesi 

A.     No ;    only     with    the    Hutomatic    brake 
eleaae,   running,   or   liulding    positions. 

Q.     280.     What  would  Juipi'fn  if  the  handle  v 
ervice   or   cmergencv   positions   or   it   became   i 
be    main   reservoir   cut-out  coek   for   any   length  of   t 

A.  The  governor  then  being  out  of  commission,  the  oom- 
iressor  will  continue  to  run  until  air  pressure  and  steam  pres- 
are  become  approiimately  egual. 

Q,  2S7.  What  precnulion  should  be  lakeo  with  the  gov- 
l^or  out  of  (lommission  in  this  way? 

A.  Compressor  should  be  throttled  so  that  too  high  a  main 
eservoir  pressure  could  wit  be  olitained  and  in  cane  of  main 
estir^'oir  cock   being   closed   compressor   shoukl   be   shut  off. 

Q.  3SH.  What  should  be  done  if  tbe  ei^nallzing  reservoir 
lipe  breaks  off'f 

A.  Plug  the  eiiualiKing  reservoir  pipe  to  the  brake  val*e  and 
he  service  exhaust  opening.  The  brakes  should  then  be  ajiplied 
□  service  by  a  careful  use  iif  the  cmergenci/  position. 

Q.  2S0.  Why  shuulil  eslreme  care  be  used  when  operating 
he   brake   valve  in   this   inauueri 

A.  To  avoid  ciiusins  quick-action  and  to  pri'veot  the  head 
irakes  "kicking"  olT   when    returning   to   lap   position. 
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KOUND  HOUSE  INSPECTORS  TEST. 

General : 

Q.     2y0.     What  are  the  objects  of  these  tests? 

A.  To  determine  the  condition  of  the  detail  parts  of  the  ET 
Equipment. 

Q.  201.  What  should  be  done  by  the  round  house  air- 
brake in8i>ector  when  testing  the  brakes  preparatory  to  turn- 
ing out   the  engine  on  the   road? 

A.  The  following  cocks  must  be  closed:  The  drain  codu 
in  the  main  reservoirs,  toe  brake  pipe  angle  cocks  and  the  sigaal 
pipe  cut-out  cocks  at  each  end  of  the  locomotive,  and  the  %- 
inch  cut-out  cock  in  the  dead  engine  pipe. 

The  following  cocks  must  be  oi>ened :  Main  reservoir  cut- 
out cock,  distributing  valve  cut-out  cock,  the  double-heading  oock 
and   cut-out  cocks   in   the   brake  cylinder  pii>es. 

Roth  the  automatic  and  independent  brake  valve  handles 
should  be  in  running  i>osition  before  starting  the  compresBor. 

Q.  2(>2.  When  the  locomotive  bmke  system  has  become  ful- 
ly charged  what  should  tirst  be  done? 

A.  Blow  out  the  brake  pipe  and  signal  pipe  by  opening  and 
^'losing  <iui<rkly  n  lunnber  of  times  the  angle  and  stop  cocks,  both 
at   the  pilot  and  rear  of  the  tender. 

Q.     203.     Why  is  this  done? 

A.    To  remove  scale  and  other  foreign  matter  that  may  be  In 

the  brake  and  signal  pijies. 

Q.     204.     What  pressure  should   there  be  in  the  brake  pipe 

and  distributing  valve  before  testing  the  brcke? 

A.     The    standard    brake    pipe    i)re8surc    for    the    service    in 

which  the  locomotive  is  to  be  used. 

Q.     2*.)5.     What  are  the  parts  that  should  be  tested ^fint? 
A.     The  air  gagii^s. 

Q.     20«>.     What   method  should  be  employed  to  test  the  air 

gages? 

A.  Tsr  a  t<'st  gag<»  that  is  known  to  be  correct.  This  gage 
should  b(>  coupioil  to  th(>  front  or  to  the  rear  brake  pipe  hose; 
tln»n  with  system  rhargod  and  automatic  brake  valve  in  release 
l)ositi<»n.  Tu>to  if  main  n»sorvoir,  j-qualizing  rwervoir  and  brake 
jiifK'  pn'ssurrs  as  Indira  ted  by  the  air  gages  correspond  with  the 
pressure  in<licate<l  on  the  test  gage. 

Q.     207.     How  sliouM   the  brake  cylinder  gage  he  tested? 
A.     Connect  the  test  ga::e  to  th«»  brake  cjiinder,  make  a  brake 
opplication.   an<l   see   that  the  brake  cylinder  gage  registers  with 

the  t<*st  gaue. 
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A       \      fa      f    h     p   ini   Kovernur 
Q      209      Hon   3lioald  th  B    est  b    naie 
V      Place  tl  e  automat  e  brake  valve  baaijle  in  ' 
n    In  tb  s  poB     on  ma.  o    eaer  u  r  pressure  should  n 
UDiis  b  Klier      au  that    n  tbe  brake  p  pp      n  en  % 

lap    r"*!  tion       In    tl  i,    poa  tion    the   lui 
ould   repafer  the  mannram   pressure  a  andard  on  tl 
e  class  oE  serv  ce  to  which   the  engine  Is  asa  gned 
Q      300      WUt  ahould  n^st  be  djue' 
A      The  feed  valre  bI  ou  d  be  tested 
Q      SI  1      Uon  ahould  the  feed     al  d  be  tested 
K      ria -e  tie  a  itumat  c  brake  valve  handle    ii  runn  ng  posi- 
>n  to  aec  that  the  feed     alve  regulat  ■a  the  hraie  p  jie  pressure 
the  proper  standard 
Q      30        Whut  tpst  ohuuld  f  lion   the  feed     al  «  test 
A      A  test  of   the      itoniat  c  rotary  val  e  for  leakage 
Q      303      How  ah  uld  th  s  be  tested"' 

A  Make  a  21'i-p  und  son  reduetiou  place  the  liandle  on 
p  pow  t  on  and  c  oae  he  loub  e-hffld  ng  cut-out  rork  nder  thi- 
rake  valve  Hanufu  rotar  ^alve  leakBFe  nlll  be  denoted  in 
few  Beconda  b     a  imier  al    nerease  of  pTesaura    u  the  equal  a- 
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ROUND  HOUSE   INSPECTORS   TEST. 

(J  c  tier  a  I : 

Q.     290.     What  are  the  objects  of  these  tests? 

A.  To  determine  the  condition  of  the  detail  parts  of  the  ET 
Equipment. 

Q.  291.  What  should  be  done  by  the  round  house  ai^ 
brake  inspector  when  testing  the  brakes  preparatory  to  turn- 
ing out   the  engine  on  the   road? 

A.  The  following  cocks  must  be  closed ;  The  drain  cocks 
in  the  main  reservoirs,  tne  brake  pipe  angle  cocks  and  the  signal 
pipe  cut-out  cocks  at  each  end  of  the  locomotive,  and  the  %• 
inch  cut-out  cock  in  the  dead  engine  pipe. 

The  following  cocks  must  be  opened :  Main  reservoir  cut- 
out cock,  distributing  valve  cut-out  cock,  the  double-heading  cock 
and   cut-out  cocks   in   the   brake   cylinder   pipes. 

Both  the  automatic  and  independent  brake  valve  handles 
should  be   in  running  position  before  starting  the   compressor. 

Q.  292.  When  the  locomotive  brake  system  has  become  ful- 
ly charged  what  should  tirst  be  done? 

A.  Blow  out  the  brake  pipe  and  signal  pipe  by  opening  and 
closing  (juickly  a  number  of  times  the  angle  and  stop  cocks,  both 
at   the   pilot  and   rear  of  the  tender. 

Q.     293.     Wliy  is  this  done? 

A.    To  remove  scale  and  other  foreign  matter  that  may  be  in 

the  brake  and  signal  pipes. 

Q.  294.  What  pressure  should  there  be  in  the  brake  pipe 
and  distributing  valve  before  testing  the  brake? 

A.  The  standard  brake  pipe  pressure  for  the  service  in 
which  the  locomotive  is  to  be  used. 

Q.     295.     What  are  the  parts  that  should  be  tested 'first? 

A.     The  air  gages. 

Q.     29(>.     What  method  should  be  employed   to  test  the  air 

gages  ? 

A.  T^se  a  tost  gage  that  is  known  to  be  correct.  This  gage 
should  1)0  coupled  to  the  front  or  to  the  rear  brake  pipe  hose; 
then  with  systom  charged  and  automatic  brake  valve  in  releai^ 
l)<)siti(>n,  iioto  if  main  reservoir,  equalizing  reservoir  and  brake 
l)ipo  prossuros  as  indicated  by  the  air  gages  correspond  with  the 
prossuro  indicatod  on  the  test  gage. 

Q.     297.     How  should   the  brake  cylinder  gage  be  tested? 
A.     Connect  the  tost  gage  to  the  brake  cylinder,  make  a  brake 
application,   and   see   that  the  brake  cylinder  gage  registers  with 

the  tost  gage. 


7IO.  S  "E.   T."  EQUIPMENT. 

Q      JS'*      Wiiat   test   should  follow   Che  gage  tsBt' 
V       A  test  of  tlie  pumj.   governor 

Q      2") )      Hon  should  tliiH  test  be  made 

A  tlflte  thL  aiitomatic  Irake  valve  handle  m  running  posi- 
>n  In  this  poa  tion  mam  rp'ienoir  presaurn should  refiiater  twenty 
unds  highir  thin  that  iQ  tlie  bnki  pipe  Then  plate  tlie  handli; 
lap  position  In  th  s  posjti  in  the  miin  resprvoir  prPBSiire 
ou!d  regi^tT  the  mniimum  preK^ure  standard  on  the  rond  for 
e   class  of  sitvipp  to  which  the  engine  is  assigned 

Q      -iOO      What  should  nest  Iw  dme'' 

\      Thi   fi-ed  valrp  shou  d  be  tpsted 

Q      3<J1      Hon  should  the  feed  valre  be  tested 

A  Ilaei  the  automatic  brake  vaWe  handle  a  raiintnif  posi- 
jn  to  Bep  that  the  ffnJ  salve  regnlatps  the  brake  jiipe  preaaure 
the  proper  stand«ri! 

Q      302      What  tist  ibouM  follow  the  feed   \a.\\e  test 

A      A  test  of  the   lutomatie   rotan   valve   for  leakage 

Q      303      Hon  should  this  be  tested? 

A  Mike  a  20-ponnd  sen  <l  redu'bon  place  the  handle  on 
p  l>OBitiou  and  close  he  don  hie- head  ins  mt-ont  cnck  under  thf 
rake  valre  Hannftil  rotary  vahe  leakape  will  be  denoted  lo 
few  seeonds  It  a  material  increase  of  pressure  >n  the  egualiE- 
H  resenoir  fvloiu  on  ^a-o)  ->r  bi  the  p<j  ii!  ?in-  piston  lift- 
K 

Q      3D4      ^    lid   am   olh  r  difict   causi    tin   nunlizing   pia- 

!    to    lift 

A.  \es  a  kali  from  the  einaliame  reservmr  nhich  will 
shown  oa  ih'  gaw  \  ill  cause  this  If  the  piston  lifts  due 
a  rotary  valie  1  ik,  honeyer   the  gaKe  hand  does  not  fall 

q      305      ^hnt  'houU   next   he  done' 

A      The  loomoli;     hriil.e  pipe  ^hoiili  lie   tested  for  lenkage. 

Q      3fXl      How  should  test  he  made  for  break  pipe  leakage? 

A  Chirgp  the  Ink  rire  and  avstem  to  maiimoni  prea- 
tf  Iheu  make  a  fne-|oind  service  arpllcation  ami  observe  the 
JI  in  brake  pipe  pressnie  »s  ind  rated  by  thi  6rule  pipe  17000. 
t   bv  the  eq  laliBin?  reservoir  ga?L 

Q      "m      What  shoill   the   limit  of   Ih  b   leakaae  be' 

\      It  ^hpull    not  esc    -d  five  pounds   per  minute 

Q       jo's      «|iat  ti'.tt.hiuld  ho  mail"  t>  determine  if  the  brake 

\  \rilv  fht  Irak  iy  aiakinK  a  full  service  upphca- 
n  vrith  the  BTitimati''  brake  rnlve  and  if  it  applies  properly. 
I    Bc    bj   placing   the  autoimtic  brake   valve  handle  in  runninir 
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position  and   note   if  the   brake   shoes  properly   clear   the  wheels 
and    the  cylinder  pistons  return   to  the   end  of   the   cylinder. 

Q.     309.     What  other  test  should  be  made? 

A.  Apply  the  brake  with  the  independent  brake  valve,  not- 
iuj;  that  a  full  application  (forty-five  pounds)  is  registered  by 
the  red  hand  of  the  small  air  gage  and  that  the  hand  returns  to 
zero  when  the  brake  is  fully  released. 

Q.  310.  With  the  independent  brake  valve  handle  in  quick- 
application  position  how  long  should  it  take  to  get  forty-five 
pounds  cylinder  pressure'.' 

A.     From  two  to  four  seconds. 

Q.  311.  How  long  should  it  then  take  from  the  time  the 
independent  brake  valve  handle  is  placed  in  release  position  until 
the  flow  of  air  from  the  application  chamber  at  the  brake  valve 
ceases. 

A.     From  two  to  three  seconds. 

Q.     312.     What  should  be  observed  regarding  piston  travel? 

A.  That  the  piston  travel  is  only  sufficient  to  give  proper 
brake  shoe  clearance. 

Q.     313.     What  is  usually  about  the  proper  piston  travel? 

A.  Driver  brakes  about  four  inches;  engine  truck  brake 
about  six  inches,  and  tender  brake  about  seven  inches  standing 
travel. 

Q.     314.     Why   is  too   long  piston  travel   objectionable? 

A.  It  may  cause  a  loss  of  the  brake  due  to  the  piston  strik- 
ing the  head  or  havers  fouling,  which  will  lengthen  the  time  of 
release  of  the  brake  and  cause  a  waste  of  air. 

PUMP  GOVERNOR  TEST. 

Q.  315.  Before  adjusting  the  pump  governor,  what  should 
be  observed? 

A.  That  all  air  pipe  connections  are  tight  and  that  the  vent 
port  and  drain  port  are  open. 

Q.  310.  What  would  be  the  effect  of  a  stopped-up  vent 
I>ort  ? 

A.  There  might  be  a  considerable  drop  in  main  reservoir 
pressure  before  the  compressor  would  start. 

Q.  317.  If,  in  addition  to  a  stopped-up  vent  port,  either 
diaphragm  pin  valve  were  leaking,  what  would  be  the  effect? 

A.  The  compressor  would  not  operate  when  the  main  ^ese^ 
voir   pressure   was   about   forty   pounds   or  over. 

Q.     318.     What  would  be   the  effect  of  a   stopped-up  drain 

port? 


'  EtiUIPMENT. 


A.     The  governor  woaJu   not  shut  off  the   compressor. 
Q.     319.     If,  with   the   handle  of   the  automatic  brake  valve 
n  running  position,   t.ie  main  reservoir  aud  bralie  pipe  presaursH 
k>  not  stand  'JO  pounds  apart,   where  is   the   troublel 

A.  In  the  adjustment  of  the  eicess  pressure  bead  of  the 
pomp  Eovernor. 

Q.     320.     What  Khould  then  be  done? 

A.  The  excess  pressure  head  of  the  pump  governor  should 
le  properly  adjusted. 

Q.  321.  Before  commeneinE  to  adjust  the  escesa  presaore 
lead,   what  is  il   important   to   note? 

A.  First — That  the  raoxiniuin  pressure  head  is  adjusted 
ligher  than  the  standard  main  reservoir  pressure  to  be  carried 
ritb  tbe  handle  of  the  brake  valve  in  running  position.  Second — 
lliat  the  air  brake  pressire  ia  known  to  he  correct.  ITiird — 
■■bat  there  is  no  obstruction  either  in  the  main  reservoir  con- 
.ection  to  the  chamber  under  the  diaphragm  of  the  excess  pres- 
are  head  or  in   the  pipe  connection   to  the  spring  chamher. 

Q.  322.  How  shouM  the  adjustment  of  the  escess  pressure 
icttd  be  made? 

A.  Remove  the  cap  nut  from  the  excess  pressure  head  and 
crew  the  regulating  nut  up  or  down,  as  maj'  be  required. 

Q  323  With  the  airtomatic  brake  valve  handle  in  lap  posi- 
lon  if  the  main  reservnir  presMire  var  es  from  the  maximum  em- 
loved  on   the  road    iihuro  ii  the  trouble  i 

V      In   the   mutjmum   prtssure  governor  head, 
ti      324      If   surh    viriatioD   exists    what   should   be   done? 
i      The    maiimuni    head    should    be    properly    adjusted. 
Q      325      In  casL  of  a  steady  blow  of  air  from  the  vent  port 
rben  Che  compressor  lu  opiratjng    where  is  the  trouble? 

\  \  leak  past  the  seat  aC  one  or  both  of  the  diaphraem 
ima  talips 

FEED  \  iLTE  TEST 
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654  THE  AIR  BRAKE. 

ROUND  HOUSE  INSPECTORS  TEST. 

General : 

Q.     290.     What  are  the  objects  of  these  tests? 

A.  To  determine  the  condition  of  the  detail  parts  of  the  ET 
Equipment. 

Q.  291.  What  should  be  done  by  the  round  house  ai^ 
brake  inspector  when  testing  the  brakes  preparatory  to  tam- 
ing out  the  engine  on  the  road? 

A.  The  following  cocks  must  be  closed:  The  drain  cocb 
in  the  main  reservoirs,  toe  brake  pipe  angle  cocks  and  the  signal 
pipe  cut-out  cocks  at  each  end  of  the  locomotive,  and  the  %* 
inch  cut-out  cock  in  the  dead  engine  pii)e. 

The  following  cocks  must  be  opened :  Main  reservoir  cot- 
out  cock,  distributing  valve  cut-oiit  cock,  the  double-heading  cock 
and   cut-out  cocks   in  the   brake  cylinder  pipes. 

Both  the  automatic  and  independent  brake  valve  bandies 
should  be  in  running  position  before  starting  the  compressor. 

Q.  292.  When  the  locomotive  brake  system  has  become  ful- 
ly charged  what  should  tirst  be  done? 

A.  Blow  out  the  brake  pipe  and  signal  pipe  by  opening  and 
closing  quickly  a  number  of  times  the  angle  and  stop  cocks,  both 
at  the  pilot  and  rear  of  the  tender. 

Q.     293.     Why  is  this  done? 

A.    To  remove  scale  and  other  foreign  matter  that  may  be  '^ 

the  brake  and  signal  pipes. 

Q.  294.  What  pressure  should  there  be  in  the  brake  pip« 
and  distributing  valve  before  testing  the  brake? 

A.  The  standard  brake  pipe  pressure  for  the  service  ia 
which  the  locomotive  is  to  be  used. 

Q.     205.     What  are  the  parts  that  shotild  be  tested 'first? 

A.     The  air  gages. 

Q.     29G.     What  method  should  be  employed  to  test  tbe  air 

gages? 

A.  Use  a  test  gage  that  is  known  to  be  correct  This  P^ 
should  be  coupled  to  the  front  or  to  the  rear  brake  pipe  bo*; 
thon  with  system  charged  and  automatic  brake  valve  in  tf^^ 
l)osition,  note  if  main  reservoir,  equalizing  reservoir  and  brake 
pipe  pressures  as  indicated  by  the  air  gages  correBpond  with  the 
pressure  indicated  on  the  test  gage. 

Q.     297.     How  should   the  brake  ^qylinder  gage  be  tested? 
A.     Connect  the  test  gage  to  the  brake  cylinder,  make  a  brake 
application,   and  see  that  the  brake  cylinder  gage  registen  wiA 

the  test  gage. 


JJO.  6   "E.   T."  EQUIPMSyT. 

Q      2S&      W  ba      est   shou  d   (olio  v   the  gaga  i 

A      A  te-^t  of      e  rump  Bo  eruo 

Q      aw      Hovr  should  ih  b    est  bp  made 

A  Ilaee  the  automat  c  brake  al  e  handle  r 
on  In  this  poatt  on  ma  a  reser  o  r  preEsure  should  raEiater  twentj 
aunds  h  gber  than  that  n  tbe  brake  i  jw  Then  pine  the  I  aadle 
■  prB'wure 
Muld  register  the  mairm  m  preasure  standard  on,  the  road  for 
le  class  of  aelr  ee  to  wh  ch  the  engine  Is  ats  gn  li 

Q      300      What  shou  d  nest  be  djne 
V      The  feed  rnlve  sbo    d  Iw  fated 

Q      301      How  ihnuld  the  feed  valre  be  tested 

A.  riacp  the  antomat  e  brake  valve  handle  c  ru  i  ufl  pos 
«n  to  aw;  that  tl  e  feed     al  e  regulates  the  brake  p  pe  pressure 

Q      30'      UTiai  test  "hould  follow   the  feed     al  e  lesti 

A     A  test  of  the         omat  c  rotarv   val  e   for  leakage 

Q      ^103      How  Eh  uld   tb  s  be  tested' 

A      Make  a     Opiund  aer  rcjuot  On    plaee  the  hnndle  on 

t]  pos  t  on  and  Ins  lei  ubl^leadui:  cut-out  oek  under  tbv 
lake  valve  Ilarmfu  rotarv  valve  leakage  will  be  denoted  la 
tea  seconds  bj  a  mitpr  al  nerease  of  pressure  n  the  equalU 
na  reservo  r  u     a     afo        r  b      tl  n   z  ng   p  3t  n  I  ft 

Q      301      tt  u  1 1   a       u  I    r  liefeM   ca   'ie   t  e     q  al  ung   p  s 
to  I  f 

1.     Tes      a     eat    from   the     gual  zin      reaervo  r    whch    w  11 
f   shown  oo     he  t~a  e       111   i-auie  thif      If  the   piston   lifca    doe 
a  rotary    al  e  leak   bo    c\er    the  cage  hand  dnes  not  fall 
Q     "0^     What  soli  no-it  le  done** 

\       rh      loomol     el      I       [      e  si  0   11  1  e   teste  1   for  leikage 

Q      30P      IIow  alo  II  le  t  le  made  for  break  p  pe  1  akage' 

1      Cbawe   tl  e   I  rnLe   p   «■   an  1    srstetn    to    mas  mum    pres 
ire    then   make  a  fi  e-i  o  n  i  s 
all  in  brake  p  pe   press  i  o  a 
Dt  hv  the  Ptiualiz  n"  reser  or    a  c 

Q.     307.     Wha^  should   the  limit   of  this   leakage  be? 

A.     It  should   not  eireed   file   pounds   per  minute. 

Q.  -'iOS.  What  test  should  be  onih  to  (Inlermine  if  tbe  brake 
I  in  good  onier? 

A.  .Appl.v  the  hi  iki  l)v  making  a  full  service  appliea- 
.n  with  the  automitic  hnki  valie  and  if  it  applies  properlj, 
Ic-iw    by   pladng   the  automatic  brake  vahe  handle  in  running 
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Q.  348.  If  the  handle  latch  becomes  dry,  what  should  be 
done? 

A.  Lubricote  the  sides  of  the  latch  and  the  notches  on  the 
quadrant. 

Q.  340.  If,  with  the  handle  in  release,  running,  holding  or 
lap  positions,  there  is  a  leak  at  the  brake  pipe  service  exhaust, 
what  does  it  indicate? 

A.  That  the  equalizing  piston  valve  is  unseated,  probably 
due   to   foreign   matter. 

Q.     350.     How  can   this  leak   usually  be  stopped? 

A.  Hy  closing  the  double-heading  cut-out  cock  under  the 
brake  valve,  making  a  heavy  service  application  and  returnin? 
the  brake  valve  handle  to  release  position.  This  will  cause  a 
heavy  blow  at  the  service  exhaust  fitting  and  usually  remove  the 
foreign   matter  and   allow  the  valve  to  seat. 

Q.  351.  With  the  handle  of  the  automatic  brake  valve  in 
service  application  position,  brake  pipe  pressure  seventy  pounds, 
how  long  should  it  take  to  reduce  the  equalizing  reservoir  pres- 
sure twenty  pounds? 

A.     From  six  to  seven  seconds. 

Q.  352.  From  a  brake  pipe  pressure  of  110  pounds,  hov 
long  should  it  take? 

A.     From  five  to  six  seconds. 

Q.  353.  In  case  the  equalizing  reservoir  pressure  reduces 
considerably  faster  than  the  time  given,  what  is  the  probable 
caus(^? 

A.  Either  an  enlarged  preliminary  exhaust  i)ort,  leakage  past 
the  rotary  valve,  soat,  lower  gasKet,  or  in  the  equalizing  reser 
voir  and  its  connections  to  the  brake  valve  or  gage. 

Q.  354.  If  the  reduction  is  materially  slower  than  the 
figures  given,  what  is  probably  the  cause? 

A.  A  partial  stoppage  of  the  preliminary  exhaust  port  or 
leakage  into   the  equalizing  reservoir. 

Q.     355.     How  should  test  be  made  for  a  leaky  rotary  valve. 

A.  By  placing  the  brake  valve  handle  in  service  position  aw 
allowing  it  to  remain  there  until  the  brake  pipe  gage  pointer 
drops  to  z(^ro ;  then  close  the  double-heading  cock  under  the  brake 
valve  and  place  the  brake  valve  handle  on  lap.  If  a  blow  start? 
at  the  brake  pipe  exhaust,  it  indicates  a  leak  by  the  rotary 
valve  into  the  l)rake  i)ipe ;  if  an  increase  of  pressure  is  noted  03 
the  e(iualizing  reservoir  gage  it  indicates  a  leak  past  the  rotary 
valvi^  or  body  gasket  into  the  chamber  above  the  equalizing  pisw'^ 
and    reservoir. 

Q.  35<;.  During  this  test,  if  an  increase  of  brake  cylinder 
])r('ssiire  results  or  the  safety  valve  blows  intermittently.  ^^^^ 
^loes  it  indicate? 
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A.  A  leak  b;  the  TotBr;  valve  into  the  appUcadon  cjlmijer 
the  diatrlbuEing  valve. 

Q.  35T.  With  the  brake  valve  handle  oa  lop  position  after 
Blung  a  service  application,  if  the  brake  pipe  service  eihaua;: 
ntimies  to  blow  and  the  air  gage  iudieates  a  fall  iu  pressure  in 
ith  the  equalizing  reservoir  and  broke  pipe,  where  shouiij  the 
ouble  he  looked  for! 

A.  In  the  eqiializinE  reservoir  and  its  connecCioos,  both  to 
e  brake  valve  aud  to  the  air  gage,  and  also  the  Inner  Cube  of 
e  gage. 

INDEPENDENT  BRAKE  VALVE  TEST. 

Q.  35S.  What  are  tho  important  things  to  observe  in  con- 
M:tion  with  the  indepenilent  brake  valve? 

A.  That  no  esternal  leakage  exiata  in  the  brake  valve  or  its 
pe  connections  and  tbat  the  bandle  and  return  spring  work 
eel;  and  properly. 

Q.     35d.     What  can  cause  tbe   handle  to  oiove  hard? 

A.  Lack  of  lubrication  on  tbe  rotary  valve  and  seat,  rotary 
live   key   and   gasket  or  handle   latcb,   same  as   with   the  'auto- 

Q.  3(J0.  Wtiat  should  be  done  to  tiiabe  the  bandle  raave 
eely? 

A.  Follow  tbe  same  recommendationa  as  prescribed  for  the 
Itomatic   brake  valve. 

Q.  361.  Should  the  handle  continue  to  work  hard  after  the 
*rts  have   been   lubrlcaLed,   ivhpre   is  the   trouble! 

A.  Probably  soaiething  is  wrong  with  the  return  spring  or 
B  housing. 

Q.     362.     How  should   test  for  leaky   rotary   valve  be  made? 

A.  Make  a  partial  independent  application  of  tbe  brakes, 
lace  the  handle  on  lap.  and  uole  if  brake  cylinder  pressure  in- 
r^uees   gradually    to    the    limit   of    adjustment    of    the    reducing 


DISTUIBLIING  1  \L\ E  TEST 

Q.  3b4  With  the  tiatem  charged  to  standard  pfeagore,  if  a 
ve-pound  service  redULtion  iti  brake  pipe  presbure  foils  to  apply 
le   locomotive   brake    what   I'i   Ibi'   prol  tble   cause? 

A,  Excpssive  friction  lu  on  it  mire  of  ["le  operative  part* 
'   the   distributing  ^ahe 
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Q.  305.  How  should  the  test  be  made  to  determine  whidi 
of   the  operating  parts  caused   the  trouble? 

A.     By  rochar^ini?  and  then  making  a  slow  independent  appli- ' 
cation.      If   the   brake   applies   properly,    the   indications  are  tliat 
the  trouble  is  in  the  equalizing  portion  of  the  distributing  valve; 
if   it   does  not,   the  indications   are   that   it   is   in  the  application 
portion. 

Q.  'M)(].  IIow  frequently  should  the  distributing  valve  i)e 
cloanod   and  oiled  V 

A.     At  least  every  six  months. 

Q.  307.  What  parts  of  the  distributing  valve  should  be 
lubricatedV 

A.     All   oi)erating   parts. 

Q.  3()S.  If  water  is  found  in  the  distributing  valve,  what 
is  usually   th(»  cause V 

A.  rnii)r()por  i)iping  on  the  locomotive;  not  sufficient  lensth 
of  radiating  pipe  between  the  compressor  and  reservoirs. 

i}.  3(11).  IIow  should  the  equalizing  piston,  slide  valve  and 
graduating  valve  be  removed  from  the  distributing  valve? 

A.  Ilomove  the  equalizing  cylinder  cap  and  carefully  poU 
out   the  piston  and  valves  so  as  not  to  injure  them. 

Q.  370.  IIow  should  the  application  piston,  application 
valve  and  exhaust  valve  be  removed? 

A.  First  take  off  the  application  valve-  cover  and  remove 
the  valve,  then  take  out  the  application  valve  pin,  after  which 
the  application  cylinder  cover  should  be  removed  and  the  pi-^'ton 
and   exhaust  valve  carefully  pulled  out. 

Q.  371.  Must  the  application  valve  pin  always  be  removed 
before  atteniDting  to  take  out  the  application  piston  and  exhaitfi 
valve? 

A.  Yes ;  if  this  is  not  done,  damage  will  result,  as  the  piston 
cannot  be  taken  out  unless  the  pin  is  removed. 

Q.  372.  With  the  valves  removed  from  the  distribotini 
valve,  what  should  be  done? 

A.  Air  should  be  blown  through  the  ports  and  passages  to 
remove   any   foreign   matter. 

Q.     373.     Before  assembling  the  parts,  what  should  be  done^ 

A.  All  seats  and  bushings  should  be  thoroughly  cleaned  and 
carefully  examined   to   see  that  no  lint  is  on  the  seats. 

• 

Q.     374.     What  else  should  be  given  attention? 

A.  The  feed  groove  in  the  equalizing  piston  bushing  should 
be  carefully  cleaned  out. 

Q.  375.  What  should  be  the  resulting  brake  cylinder  pr»" 
sure   from   a    ten-pound   brake   pipe  reduction? 
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A.     About   twenty-five  pounils. 

Q.  37ti.  For  eocli  pound  mluctiou  of  biake  piiM>  prt^aBllre, 
bat  should   be  the   reaulting   brake   ejliader  pressure? 

A.     About  two  and  one-half  pounds. 

Q.  377.  If,  after  a  partial  service  application  lins  I.eeh 
ade  aud  the  brake  valve  lapped,  the  brahe  cylinder  pressure  <ion- 
jues   to   increase,   what   ace   the   causes? 

A,  The  most  probable  cause  is  linike  pipe  leakage.  Cithers 
ay  be  a  leak  past  the  automatic  rotary  valve,  the  iuilepeudeut 
tary  valve,  the  eqwalizing  valve,  or  the  graduating  valve  in  the 
stributing  valve. 

Q.  37S.  What  brake  pipe  pressure  should  be  used  wbei 
ating  the  ET  Hquipment? 

A.     Seventy  pounds. 

Q.    37G.     Why? 

A.  With  seventy  pounds  brake  pipe  pressure  the  point  oi 
aalizBtiou  is  below  the  adjuBtment  cif  the  safety  valve.  W^th 
0  pounds  pressure  the  point  of  equalization  is  above  the  adjuat- 
?nt  of  the  safety  valve  and  tuurefore  leakage  could  not  be  so 
eily  discovered. 

Q.     380.     How  is  the  source  of  leaks  iletermlneii? 

A.  By  making  a  partial  service  application  and  observe  to 
lat  figure  the  brake  cylinder  pressure  rises.  If  it  incre^el  to 
ty  pounds  and  remains  constant,  it  indicatea  brake  pipe  leakage. 

Q.    3S1.     If  the  increase  in  the  brake  cylinder  pressure  is  due 

a  leaky  rotary  in  the  automatic  brake  valve,  how  may  it  be 
tected? 

A.  The  brake  cj'linder  pressure  will  increase  up  to  the  limit 
adjustment  of  the  safety  valve,  causing  it  to  blow. 

Q.  3S2.  If  brake  c.vliadcr  pressure  increases  to  forty-flve 
uuds  and  stops,  where  may  the  trouble  be  looked   for? 

A.     In   the   independent   bralce   valve,   due   to   a   leafcy   rotary. 

Q.  383,  With  the  safety  valve  removed  and  the  brake  ap- 
led  with  a  partial  service  application,  if  a  continuous  leak  exists 

Ihe  safety  valve  connection  to  the  distributing  valve,  what 
luld  probably  be  the  cause? 

A.     A   leaky  graduating  or  c<pializing   valve. 

Q,  384.  If  the  equalizing  valve  leaks,  bow  can  it  be  de- 
nted? 

A.     By   a   stea<ly   discharge   of   air   through   the   exhaust   port 
the  automatic  brake  vulvo  when  the  handle  of  both  this  brake 
Ive  and  the  independent  brnke  valve  is  in  running  position. 
Q.     3.Si>.     If,   with  a  service  upjilication  there  is  an   intermit- 
il   blow   at   the  brake   cylinder   eihaust   port,   what  does  it  itk- 
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A.  A  leaky  application  valve,  provided  the  application  cyl- 
jnder  and  the  application  cylinder  pipe  is  tight. 

Q.     3SG.     AVhat  indicates  exhaust  valve  leakage? 

A.  A  continuous  discharge  of  air  from  the  exhaust  port  when 
the  brake  is  applied. 

Q.  3S7.  If  after  a  service  application  the  equalizing  piston, 
slide  valve  and  graduating  valve  move  to  release  position  be- 
cause  of  graduating   valve   leakage,  will  the   locomotive  release! 

A.  On  the  engine  from  which  the  brakes  are  being  operated 
the  locomotive  l>rake  will  not  release,  but  on  the  second  engine  in 
double  headers  or  helj>ers  with  the  brake  valves  cut  out  (double- 
heading  cock  closed)   the  locomotive  brake  will  release. 

Q.  3SS.  Why  does  not  the  brake  release  on  the  locomotive 
from  which  the  brakes  are  being  operated? 

A.  Because  under  these  conditions  the  automatic  brake  valve 
is  on  lap;  consecjuently  the  air  cannot  exhaust  from  the  applica- 
tion chamber. 

Q.  389.  Why  will  the  brake  release  on  the  second  locomo- 
tive or  helper? 

A.     Because  the  release  pipe  is  open  to  the  atmosphere.  . 

Q.  300.  If  the  brake  released  after  an  automatic  applica- 
tion, when  the  handle  is  j)la('ed  in  release  or  holding  position,  but 
icMnMiiis  a]»plied  after  an  independent  application,  where  would 
you  look  for  the  trouble? 

A.     Tt    is   caused   by   a   leak   from  the   distributing  valve  re-' 
lease    ]>i]>e,    between    the    automatic    and    the    independent  brake 
valves. 

Q.  301.  If  the  brake  releases  after  an  independent  applica- 
tion, but  riMnains  applied  after  an  automatic  application,  what 
would  cause  the  trouble? 

A.  A  leak  in  the  distributing  valve  release  pipe  between 
the  distributing  valve  and  the  independent  brake  valve. 

Q.  302.  If  the  brake  releases  after  either  an  automatic  or 
an  independent   application,  what  would  cause  the  trouble? 

A.     A    leak    from   the   application   cylinder   pipe   or  past  the 

application  cylinder  cap  gasket. 

Q.  303.  How  could  a  weak  or  broken  application  piston 
t^raduating  spring  ])e  detected? 

A.  If  this  spring  becomes  weak  or  broken,  the  application 
portion    of   the    distributing   valve    would   not   be   as   sensitive  to 

^•i;i«iii;it  ion. 

i^.     30).     TTow  should  test  for  leakage  in  the  application  cvl- 

inder  pipe  be  made  ? 
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A.  Make  a.  tervice  nppJiciition  of  the  brake,  lap  the  handle 
ind  note  if  the  brake  remHiDB  applied.  If  it  dope  not.  it  indicates 
bat  the  application  cylinder  pipe  or  possibly  that  the  applica- 
ioa  cjlinder  cap  gasket  is  leaking. 

Q.  395.  To  determine  if  the  releaae  pipe  ia  leaking,  how 
ibould   test  be  made? 

A.  Make  a  aervice  application  of  the  brake  with  the  anlo- 
natic  brake  valve.  If  the  brake  rcmuina  applied  with  handle  iu 
ap  position  but,  releases  wben  handle  is  returned  to  holding,  it 
ndicatee  release  pipe  leakage. 

Q.  306.  If  the  brake  cjliniJer  pressure  does  not  remain  flt 
liat  to  which  it  is  applied,  >  ~       ~ 

A.     Iieakage    from    application    chaniber,    application    cjllniier 

BRAKE   CYLINDER  LEAK.\GE  TEST. 
Q.     3DT.     Can    brake   cylinder   leakage   tie   reudily   determined 
vith  ET  Eijuipment? 
A.     Tea. 

q     39S    How  ? 

A.  B^  noting  the  number  of  strokes  wh  ch  the  compressor 
nokes  mag  ven  i  er  d  of  t  n  e  Then  apply  the  brake  with  tlie 
ndependent  brake  vahe  and  after  the  lomi  resaor  has  restored  the 
nam  reservo  r  pressure  ijiain  note  thp  number  of  strok  a  The  d  f 
er^n  c  n  the  numl  r  f  itrokci  ml  ■nteb  ll  e  a  nt  of  leak 
igt  IQ  the  b  ake     vl  n  ierJ 

Q  W)  Is  there  any  other  meth  d  ot  determ  n  ng  brake 
ylmder  leakage' 

4..  Teh  apph  tl  u  brak  v  tb  the  independent  brake  valve 
hen  close  the  tut-out  c  ck  a  the  d  stnb  tlni,  val  e  uppiv  pir 
nd  bscr  e  the  brake  e\l  nder  gage  Ihn  gage  n  11  oi  ale  ll 
mount  of  leakage  from  th     br  ke  cj!  nders 

Q       400      Can  i     be   ileteiuiiueiJ       Ii  ih  of     1  e   ji  ake  uder» 

9  leaking' 
V      les 


( 


bAI  l.ri      \  AL\L     TEST. 
Q.     402.     What    atieniiuii    should    be    given    the    E-0    Safety 
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A.  It  should  be  noted  that  the  safety  valve  is  screwed  prop- 
•erly  in  place,  that  the  cap  nut  is  screwed  down  on  the  regulating 
nut,  making  an  air  tight  joint  with  the  body,  and  that  all  vent 
holes  and  ports  are  open. 

Q.  403.  If  the  cap  nut  is  not  screwed  down  properly,  what 
would  be  the  effect V 

A.  The  valve  and  its  stem  would  have  too  much  lift  and  the 
leakage  of  air  around  the  threads  of  the  regulating  nut  to  the 
atmosphere  would  interfere  with  its  proper  operation. 

Q.  404.  How  should  the  safety  valve  be  tested  to  determine 
if  it  is  properly  adjusted? 

A.  Make  an  emergency  application  of  the  brake,  allowing  the 
handle  to  remain  in  emergency  position,  and  note  if  the  proper 
brake   cylinder   pressure   is   obtained. 

Q.  405.  What  brake  pipe  pressure  should  be  used  when  test- 
ing the  safety  valve? 

A.     130  pounds. 

Q.  40<>.  Within  what  limits  should  the  safety  valve  limit  the 
locomotive  brake  cylinder  pressure? 

A.     Between  GS  and  70  pounds. 

Q.  407.  If  the  safety  valve  is  adjusted  at  68  pounds,  and 
the  pressure  increases  above  70  pounds,  what  would  be  the  cause? 

A.  The  holes  leading  from  the  spring  chamber  of  the  valve 
are  restricted  or  the  piston  valve  has  worn  loose. 

Q.  408.  If  the  safety  valve  permits  the  pressure  to  reduce 
considerably  below  (58  pounds  before  closing,  what  would  be  the 
trouble  ? 

A.  The  holes  leading  from  the  spring  chamber  of  the  valve 
have   been    enlarged   or   gum   or  dirt   has  made    the   piston   valve 

too  close  a  fit. 

Q.  400.  Within  what  limits  should  the  safety  valve  limit 
the  locomotive  brake  cylinder  pressure  for  ordinary  service  appli- 
cations (110  lbs.  brake  pressure)? 

A.     Between  05  and  70  i)Ounds. 

AIR   SIGNAL    SUi»PLY   SYSTEM   TEST. 

Q.     410.     In  testing  the  air  signal,  what  should  first  be  done? 

A.     The    signal    pipe    should   be   charged    and    all    stop   cocks, 
joints  and  unions  carefully  examined  for  leakage. 

Q.     4J1.     IIow  can  it  be  determined  whether  the  proper  pres- 
sure is  being  carried  in  the  signal  line? 

A.     I>y  attaching  a  test  gage  to  the  signal  line  hose. 
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Q.     412,     What   would   a   too   high  signsl   pipe   prpssure   indi- 

A.  That  the  reducing  valve  waa  improperly  adjusted  or  ivas 
leaking. 

Q.    4]3,    What  effect  might  this  have? 

A.     In  combination  with  a  leak;  signsl  line  it  might  cj 
signal  whistle  to  blow  when  an  independent  application  of  the  brake 

Q.     114.     IIou-  can  reducing  valve  leakage  be  determined? 

A.  B;  making  a  signal  pipe  reduction  and  noting  if  the  pres- 
sure graduall.v  iocreasea  after  the  standard  niasimum  signal  pipe 
pressure  has  been  attained. 

Q.  415.  With  a  reasonably  {ight  signal  pipe,  if  the  whistV 
iilowK  when  an  inde]}endent  application  of  Che  hrake  i9  mad". 
Hrliat  would  he  the  cause? 

A.     A  leaky  check  valve   in  the  cnmbined  strainer  and  check 

Q.  410.  If,  in  charging  up  fbe  signal  j 
aitea  a  too  slow  increase  of  pressure,  where 
ooked  for? 

A.  Probably  an  obstruction  in  the  strainer  or  choke  fitting  or 
1   loose  fitting  feed  valve  plstoo. 

Q.  417.  If.  with  the  signal  system  of  the  locomotive  fully 
harped,  Ihe  signal   whistle  blows,  what  is  the  probable  cause? 

A.  Lenkaue  in  the  signal  system  and  a  sluggisblf  operating 
educing  valve. 
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ESTINGHOUSE  COMPOUND  AIR  PUMPS 

Coincident  with  the  changes  made  i 
upped  nith  stemdard  brake  apparalus 

nption  ha\e  become  asaociated  with  the  braXe  fcjstem  and  liave 
□osed  upon  the  air  pump  greatly  increased  demands  Air  lu 
^  quanlilie-.  is  useil  not  only  in  the  jir  brake  system  but  by 
neroua  adjuncth  such  as  bell-ringers,  track-Bandere  wftter- 
opes  niter-raiiuie  Pi'^lem  of  PuUmaU'i   und  other  a. 


The  Ion  preasure  air  cylinder  la  11x12  inches  the  a:  _  ... 
ndanl  ll-inch  pump  the  high  pre-  uri  iir  cvhnder  is  bj  uiehea 
iiameter  and  thB  Bteain  pjhndi^i  r  i^lit  '>  iii  I'l  ■!  m  diametef  It 
t  beobserved  that  thispunipi       i  iiirenaor  andwhde 

irpfl  of  (he   low-prpssun    i  i-i  tli*    11-mch 

np    ind  'ihnuld  fheoreticnih  liime  uf  free  air 

stroke   J"-  i  iiuttLT  of  tai  1    ii  „r   itircipantj 

1  thjt  pump   ■ind  it  mil    il  i  Jediled  steam 

tiomy  mubt  result  from  (iiii  I  limlcr   the  area  of 

ch  11  neirlj  SO  per  cent   I  1 1  inch  pump 

Ja  designing  thia  pump    im  i  r     iiiaintained  ho 

as  pasEEible   and  to  an  e\u  n   lI  i     u      i  iV\t.  Ki-<ir,  air  %alves, 
i  mnouA  other  detar)  paria  ^n.  cS  fiiu  !/j      f 'i  pamp  i,t.indanl 
Of  the  cross  compound  design  of  pumps  the  largest,  knonn  as 

S^-mch  Cross  Compound  mil  be  described  and  its  points  oi 
cnonty  considered  Ah  illustrated  in  [igb  1  and  2  this  pump 
'f  the  Biameac  type,  having  two  steam  and  two  air  cyhndera  ar- 
ged  side  by  side  respectively,  the  steam  cylinders  being  at  the  top, 
la  the  usual  Westinghouse  practice.  The  high-pressure  steam 
nder  is  Sj  inches  in  diameter;  the  low-pressure  .14!  inches  in 
rnetcr,  both  having  12-indi  stroke.  The  low-pressure  air  cylinder, 
t-tcd  under  the  high-pressure  steam  cylinder,  is  14^  inches  in 
rnetcr  and  the  higli-pressure  air  cylinder,  located  under  the  low- 
■^sure  steam  cylinder,  9  inches  in  diameter.  The  vaive  gear  is 
the  fop  bead  of  the  high-pressure  .steam  cylinder  and  is  of  a  de- 
k  similar  to  that  of  the  'JJ  und  11  inch  pumps. 
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The  highi-pressiire  steam  piston,  with  its  hollow  rod,  contains  the 
sversiDg-valve  rod,  which  operates  the  reversii^  valve,  and  it  in 
iim  the  main  valve  and  its  slide  valve,  which  controls  steam  ,ad- 
lisedon  to  and  exhaust  from  both  the  high  and  low-pressure  steam 
ipiinders. 

The  low-pressure  steam  and  high-pressure  air  pistons  are  ooiH 
eoted'hy  a  solid  piston  rod^  having  no  mechanical  connection  with 
bs.  valve  gear,  bemg  simply  floating  pistons. 

Thd  operation  of  ihe  steam  in  the  steam  cylinders,  <to  supply 
rbieh  requires  a  throttle  pipe  only  one  inch  in  diameter),  is  on  the 
une  princi])le  as  in  twq-cyhnder  compound  engines  generally,  steam 
root  the  bmler  being  aomitted  to  the  high-pressure  cylinder;  then. 
fter  doing  its  work,  expanded  to  the  low-pressure  cylinder,  ana 
rom  thence  exhausted  to  the  atmosphere,  the  two  pistons  bemg  in 
lotion  at  the  same  time,  but  moving  in  opposite  directions. 

Free  air  is  taken  into  the  larger  air  cylinder  and  by  compreesion 
>rced  into  the  smaller  or  hi^h-pressure  one,  then,  in  turn,  reoom- 
rees^  and  discharged  into  the  main  reservoir. 

In  this  type  of  pump  the  principal  objects  of  attainment  sought 
re  the  contmuance  of  the  well-tried  out  mechanic^  features  of 
>niier  pumps,  simplicity,  capacity,  and  economy,  and  how  these 
ave-  been  accomplished  will  b^  pointed  out. 

Referring  to  the  first,  nothing  of  an  experimental,  character  has 
een  Introduced  in  the  pump  mecnanism.  To  the  second,  simplicity. 
he  only  additional  parts  to  those  composing  the  present  standard 
}  and  11-inch  pumps  are,  a  second  air  and  steam  cylinder  with  their 
istons  and  solid  piston  rod  and  two  air  valves,  one  in  each  of  the 
wo  passages  connecting  the  low  and  high-pressure  air  cylinders. 
j3  to  capacity  and  economy,  the  first  is  attained  by  more  closely 
pproximating  theoretical  conditions  in  the  air  cylinders  than  is 
ossible  with  simple  or  duplex  pumps,  while  the  economy  is  a  result 
f  compounding  the  steam,  less  packing-ring  leakage  in  both  the 
beam  and  air  cylinders,  as  well  as  almost  wholly  eliminating  thump>- 
ig  and  pounding,  something  which  has  proven  inherent  and,  to  an 
xtent,  aestructive  to  other  types  of  locomotive  air  compressors. 

As  already  stated,  the  valve  gear  and  its  operation  is  essentially 
he  same  as  that  of  the  9§-inch  and  11-inch  pumps.  The  reversing 
alve  performs  the  same  duties  and  is  operated  by  the  reversing- 
alve  rod  in  the  same  manner  as  that  of  the  9J-inch  and  11-inch 
umps. 

1  he  main  slide  valve  is  provided  with  the  usual  exhaust  cavity, 
nd  in  addition  has  four  elongated  steam  ports  in  its  face.  The  two 
liter  and  one  of  the  intermediate  ports  communicate  with  two  cored 
assages  extending  longitudinally  in  the  valve  and  serve  to  make 
he  proper  connection  between  the  high  and  low-pressure  cyUnders 
uring  the  expansion  of  steam  from  one  to  the  otner.  The  remain- 
ig  port  controls  the  admission  of  steam  to  the  high-pressure  cylin- 
er.  The  arrangement  of  the  ports  is  such  as  to  have  a  balancing 
sndency  to  the  slide  valve,  thereby  acting  as  a  preventive  of  un- 
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pTm  wear  of  the  valve  face  and  seat.     The  cavity  governs  the  ex- 
paust  from  the  low-preasure  cylinder  to  the  atmosphere. 

The  valve  seat  has  five  ports.  Of  these  the  two  back  ones  lead 
b>  the  bottom  and  top  ends  reEpectively,  of  the  high-pressure  cylin- 
^r;  the  first  and  third  ports  to  top  and  bottom  ends  of  the  low- 
bteaaure  cylinder  and  tlie  second  port  to  the  exhaust.  Fiss.  3  and 
I  are  diagrammatic  views  of  the  SJ-inch  Ctosb  CompoundPump  in 
^  and  down  stroke,  the  ports  and  paasages  being  urranged  to  ciearly 
pdicate  the  passage  of  steam  through  them. 

While  steam  is  being  admitted  to  the  bottom  end  of  the  hieh- 
treesure  cylinder,  carrying  its  piston  upward,  the  main  slide-valve 
ttvity  opens  the  bottom  end  of  the  low-pressure  cylinder  to  the  es- 
must  and  at  the  same  moment  its  cored  passages  connect  the  top 
nd  of  the  high  and  low  pressure  cylinders,  thus  expanding  the  steam 
root  above  the  high-pressure  piston  to  the  top  end  of  the  low-prea- 
ore  cylinder,  moving  the  piston  of  the  latter  downward.  During 
bis  time  free  air  is  being  taken  into  the  bottom  end  of  the  low-prea- 
OPe  air  cylinder,  while  that  in  the  top  end  is  being  compressed  into 
be  high-pressure  cylinder.  During  the  piston  stroke  tiiis  inter- 
[iediat«  pressure  is  being  built  up  from  atmosphere  to  about  40 
ounds,  a  result  of  compreflsing  the  air  from  the  large  into  the  small 
ir  cylinder,  a  similar  increase  obviously  taking  place  above  the 
igh'pressure  air  piston  and  which  exerts  a  downward  force  on  that 
jstOQ  tlie  same  as  does  the  steam  above  the  low-pressure  steam 
aatna.  On  the  oppasite  or  tower  side  of  the  high-pressure  air  piston, 
be  intermediate  air  under  compression  to  the  main  re.iervoir  is  ex- 
rting  a  resistance  equal  to  the  area  of  the  piston  plus  the  main  reser- 
'oir  pressure  and  whirh  is  greatly  less  than  the  combined  steam  and 
ir  pressures  on  top  of  their  respective  pistons. 

When  the  pump  mpchaniam  ia  reversed,  the  action  is  simply  a 
epetition  of  tnat  above  described. 

That  cylinder  packing-ring  leakage  is  considerably  reduced  us  a 
esult  of  compounding  ia  apparent.  With  simple  or  dulex  pumpa,- 
n  both  the  steam  and  aircylindcrs,  one  aide  of  their  respective  pistons 
t  exposed  to  atmosphenc  pres.ture.  With  the  compound  pump, 
rhile  steam  is  exerting  its  force  on  bne  side  of  the  high-jjtesaure 
listoD,  the  other  side  is  subjected  to  such  pressure  as  obtams  from 
!  restricted  esiiauat  and  expansion  into  the  low-pn-jsuri;  cylinder. 
□  this  low-pressure  cyhnder,  while  thf  r','  .ii  ■  i.].  ■"  Ir  piston  is 
ixpoeed   to   the  atmosphere,  the  miixiii.  '!■  on  the 

ipposite  side  of  the  piston  is,  as  the  n.i  .Mrritively 

L>w,  and  which  r^uces  packing-ring  ii.-Eih.Ligi.'  :ii.'uu[-iiirigj^ . 

As  already  pointed  out,  the  pressure  in  the  low-pressure  air  cjdin- 
ler  never  exceeds  40  pounds,  and  as  it  is  compressed  into  the  high- 
ireasure  cylinder,  the  building  up  of  this  intermediate  pressure  in  the 
itt^r  cylinder  takes  place  at  (he  same  time  that  the  hieh  preiHure 
I  being  built  up  and  discharged  to  the  main  reservoir  on  the  opposite 
ide  of  the  piston. 

Thus  the  tendency  of  packing-ring  leak.ige  is  largely  reduced  in 
U  cylinder»i,  a  result  of  less  differential  pressure  on  opposite  sides 
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Fig.  a.    Dlaguam  of  81-Inch  Cross-Comfoond  ComR'SS!'* 
Right-Hand  Side,  Up-Strokb  ;  Lbpt-Hajto 
Side,  Down  Stroke. 
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the  piatons  and  which  cannot  be  provided  for  in  siniplc  or  duplex 

Mother  factor  contributing  to  pump  capacity  is  the  low  niaxi- 
ta  pressure  obtained  in  the  low-pressure  air  cylinder.  As  this 
iBsure  does  not  exceed  40  pounds,  the  air  occupying  the  clearance 
.ce  when  the  piston  starl-s  on  its  return  stroke,  quickly  expands 
wn  to  atmosphere,  permitting  the  taking  in  of  free  air  more 
tmptiy  and  with  much  less  piston  movement  than  is  possible  when 
in-reservoir  pressure  must  expand  to  that  of  the  atmosphere. 

This  condition  also  permits  the  high-pressure  steam  and  the  low- 
lasure  ait  pistons  to  always  make  their  intended  traverse,  insuring 
I  movement  of  the  valve  gear  regardieas  of  high  or  low  maiii' 
ervoir  pressure. 

As  to  the  high-pressure  air  piston,  it  is  of  Uttle  importance 
ether  it  varies  in  its  stroke  or  not,  as  it  can  in  no  wise  iiit«rfeTe 
■h  the  valve  gear  travel  or  govern  the  quantity  of  free  air  taken 

0  the  pump.  Therefore,  its  action  is  immA,tedal  so  long  as  it 
ces  into  the  main  reservoir  all  the  air  it  receives  from  t&  low- 
ieaure  cylinder. 

IVith  200  pounds  steam  pressure  am!  full  throttle,  the  pump 
■rking  against  a  main-reservoir  pressure  of  130  pounds,  the  piston 
lies  are  about  65  per  minute;  with  the  same  steam  pressure  work- 
[  against  70  pounds  main-reservoir  pressure,  about  8J  cycl^  per 
Dute.  With  200  pounds  steam  pressure  and  pumping  niain>- 
■ervoir  pressure  from  30  to  70  pounds,  the  piston  nrnkea  about 

1  cycles  per  minute.  Thus  with  the  possibility  of  "racing" 
roinateci,  the  compound  pump  is  in  a  great  mea,iure  prot«ct*d 
>ni  wear  and  tear,  aoniethmg  which  cannot  but  materially  reduce 
e  cost  of  maintenance. 

It  is  also  worthy  of  note  that  this  type  of  pump  is  less  susceptible 
heating  than  those  of  the  tiuplex  type,  wliieh  take  free  air  into 
th  the  air  cylinders.  To  dearly  show  the  comparative  efficiency 
"      '  ' '  1    .     .  -  mpareji  to  both  simple  and 

Steam 
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Fig.  4,     DiACBAM  of  8i-lNCH  Cross-Coufotind   COUPBESSa 

Right- Hand  Side,  Down  Stroke  ;  Left-Hand 

Side,  Up-Stroke. 
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1  the  table,  when  compared  to  that  of  the  8i-inch  cross  corn- 
indicates  the  latter  as  a  most  useful  and  important  contribu- 
tbe  braking  art,  it  having  the  erisential  rjual  16 cations  to  meet 
is  such  as  are  being  earnestly  sought  in  ciinducting  modem 
operutiou. 
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WESTINGHOUSE  MODERN  TRIPLE 
VALVES. 

The  greatly  changed  conditioiiB  in  the  operation  of  railway  trains 
ing  the  past  few  years  incident  to  the  employment  of  locomotives 
ible  of  Widiing  long  trains  of  freight  cars  as  well  as  the  large 
iher  of  air  brakes  in  such  trains,  also  the  air  brake  requirements 
onnection  witii  passenger  (ruins  of  steam  and  electric  roilroads, 
i  created  conditions  which  the  well-known  t3rpeH  of  triple  valves 


lany  instances  proven  unable  to  meet.  Realizing  these 
iged  conditiona  and  the  great  iinportanoe  of  successfully  meeting 
1,  the  Westinghouse  Air  Brake  Company  has  somewhat  recently 
icted  a  number  of  new  triple  valves  which  perform  functions 
recognized  us  very  desirable  but  heretofore  unattainable,  o. 
ription  of  which  follows. 

iy  reference  to  cuts  showing  the  arrangement  of  the  ports  in  the 
■   valve,  graduating  valve  and  slide  valve  bush,  it  will  be  not«d 

the  general  arrangement  of  ports  is  along  each  side  of  a  longitu- 
1  center  line,  rendeiing  it  somewhat  difficult  to  follow  the  course 
"le  air  through  them  with  sectional  views  in  which  the  actual 
rigement  of  ports  is  shown,  therefore,  di^rammatio  cuts  are 
.  for  illuBtrating  the  valves  in  their  several  positions,  alli  porta 
passages  having  been  ho  rearranged  as  to  place  them  on  a  single 
e.  In  prepJtrine  these  cuts  the  actual  proportion  and  mecbani- 
-onstmction  of  tlie  valves  ha.'s  been  sacri-fieed  for  the  purpose  of 
ing  them  as  easily  understood  as  possible. 

n  each  of  these  new  valves,  the  triple  piston,  slide  valve  and 
uating  valve  are  the  same  in  their  relation  to  each  other  aa  in 
ilder  well-known  forms  of  triples,  (he  graduating  valve,  however, 
e  of  the  sliding  type  and  located  on  top  of  the  slide  valve.  The 
e  piston  constitutes  a  movable  partition  separating  brake  pipe 

auxiUary-reservoir  pre.-«sure.  To  apply  or  release  the  brake, 
ireasure  is  reduced  or  increased  until  a  sufKdent  differential  is 
ted  on  opposite  sides  of  the  piston  to  overcome  the  friction  of 
piston-packing  ring  and  slide  valve,  and,  as  all  triple  vajves  re- 
'cl  to  in  this  paper  are  operated  in  the  some  mamier,  no  attempt 
be  made  to  explain  these  details  in  the  description  of  each  valve. 
["he  practice  o(  removing  triple  valves    from  cars  for  cleaning 

repairs  is  now  followed  almost  imivcrsjUly.  The  only  serious 
ciilty  encountered  in  doing  this  is  that  pipe  joints  must  be  broken 

occasionally  the  joints  are  not  made  tight  when  the  triple  valve 
^placed.     The  Westinghousc  Company,  recognizing  the  desir- 
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disturbing  any  pipe  joints,  all  of  the  pipe  connections  being  pe^ 
manently  made  to  cored  passages  in  the  brake-cylinder  pressuie 
head,  or  triple-valve  supporting  bracket,  to  either  of  which  the  triple 
valve  is  bolted  in  the  usual  mannei^  These  cored  passages  register 
with  corresponding  ports  in  the  supporting  flanee  ofthe  triple  valxe; 
therefore,  tne  only  joint  to  be  broken  or  madb  when  removing  or 
replacing  a  triple  valve  is  that  of  the  triple-valve  gasket.  The  triple 
valves  of  this  design  are  known  as  "Hpeless"  Triple  Valves. 

In  treating  on  the  different  styles  of  triple  valves  a  descriptioB 
of  but  one  of  each  type  will  be  given,  it  being  understood  tiiat  tnpki 
designated  by  a  certain  letter  are  of  identical  oonstruction  ami 
operation,  the  only  change  being  in  the  ana  of  ports  imd  pungBi 
to  accommodate  each  triple  to  the  size  of  auxiuary  reservoir  w 
brake  cylinder  with  which  thev  are  to  be  used,  and  wniehie  indieiiBd. 
by  the  numeral  following  the  letter. 

K  2  TRIPLE  VALVE. 

The  K  2  freight  triple  valve  is  similar  in  general  appeaimoe  to 
the  H  2  (H  49)  quick-action  freight  triple  used  in  oonDeotion  irith 
10-inch  brake  equipments,  and  can  be  used  to  replace  the  latter  QB 
a  cur,  as  the  supporting  flange  and  pipe  oonneotion  dimenaioDS  sn 
the  same.  The  K  2  triple  performs  all  the  functions  of  the  older 
forms  of  freight  trinle  valves,  and  in  addition  several  other  funstiaai 
which  automatically  overcome  the  serious  difficulties  incident  to  the 
operation  of  trains  consisting  of  from  50  to  100  air-braked  ean,  il 
fitted  with  the  triple  valves  now  in  general  use. 

The  difficulties  in  question  and  methods  of  correcting  them  in 

as  follows: 

First.  The  failure  of  a  percentage  of  the  brcJces  in  a  Jang  tram  U 
apply.  Tills  is  caused  by  a  back  flow  of  air  from  the  auzOiiiy 
reservoir  to  the  brake  pipe  through  the  feed  ffroove,  and  kskigB 
from  the  brake  cylinder  to  the  atmosphere  uirough  the  kskigB 
groove.  It  is  the  result  of  the  comparatively  slow  brake-pipe  »■ 
duction  which  must  be  made  with  such  trains  t9  prevent  tne  &»■ 
ward  brakes  building  up  braking  power  so  much  more  rapidly  tbio 
those  in  t  he  rear  as  to  create  buffing  strains  which  will  always  be 
severe  and,  under  some  conditions,  oestnictive  to  draft  rigging  and 
cars. 

This  difficulty  is  corrected  by  adding  to  the  triple  valve,  ports 
and  passages  controlled  by  the  slide  and  graduating  valves  so  m- 
rangiul  as  to  vent  brake-pipe  pressure  into  the  brake  cylinders  while 
the  brakes  are  being  applied,  thus  reproducing  to  an  extent^  duritf 
service  aj^j^lications,  the  action  of  the  standara  triple-valve  m  quidt 
action.  This  very  materially  reduces  the  volume  of  air  to  be  dis- 
charged by  the  brake  valve,  and  rapidly  transmits  the  reduction 
started  with  the  brake  valve  from  one  triple  valve  to  another  serially 
throughout  the  train,  resulting  in  a  rapid  reduction  of  brake^wpe 
pressure,  thus  insuring  the  application  of  all  brakes  and  very  naar 
terially  i-educing  the  interval  of  time  elapsing  between  the  service 
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Fig.  1     The  K-2  Triple  Valve 
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application  of  the  front  and  rear  brakes  as  compared  with  standi 
typea  of  triple  valves. 

Second,  A  complete  release  of  the  brakes  at  the  forward  end  aj 
train  with  standard  brakes,  bejore  increase  of  brake-pipe  prem 
lehick  has  brought  this  about,  can  reach  the  trifle  valves  near  tlUn 
end,  permits  t/ie  slack  to  run  ottl  hard  and  create  excessive  slraini 
the  draft  gear. 

This  operation  of  the  brakes  is  reversed  by  the  introduction  of- 
additional  release  position  in  the  K  2  triple  valve  designated  ut 
"Rgtahded-Rblbase"  position,  which  can  only  be  brought  k 
use  in  the  triple  valves  at  the  front  end  of  the  train.  The  are* 
the  exhaust  port  in  this  position  is  so  restricted  as  to  produce  a  n 
slow  release  of  brake-cylinder  pressure,  thus  retarding  the  id« 
of  the  brakes  at  the  front  end  of  the  train  sufficiently  to  permit  t 
rcur  brakes  to  begin  to  release  while  there  is  ample  pressure  retail* 
in  the  cylinders  at  the  front  end  to  prevent  the  slack  running  out 

Thisd.     Overcharging  the  awriliary  reservoirs  at  the  fonoari  l' 
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fy  a  Innii  imin  irhtle  relta'iiruj  brakes,  ukich  results  in  a  reoppiiw/w 
t/>l  Jieni  iihiit  Ihi  iTnU-vahe  handle  is  moved  to  running  potUwa 

1  o  prt\(  111  this  tlif.  K  2  triple  valve  has  an  additional  chaTjug 
poHitidii  m  «Ijk1i  tin  rate  of  rccliaree  of  the  auxiliary  reoenoiris 
niatermllv  ncluitd  In  long  trains  this  restricted  teed  can  onlj  I* 
<>l>liiinc<l  111  tht  tngik  \al^cs  at  the  front  end  where  the  high  ^ 
<iui(k  ri-i'  of  brakc-pipc  pressure  occurs,  and  therefore,  is  a  iBJ 
nuLtenul  aid  iii  tlic  uniform  recharging  of  brakes 

Ciinvi:htiso  St.uvdahd  Triple  Valves. 

Thn  stiindiird  11  1  (P  30)  and  H  2  (H  49)  triples  may  be  readiij 
convcrtiil  In  the  K  t.yi)i»  herein  described,  it  t>eing  neeeesary  10 
cluiiLgc  but  ii  fi'iv  of  the  internal  parts,  drill  port  y  in  the  valve  bodj 
iiiiil  cliLfk-viiive  case,  and  provide  the  triple  with  the  retardeo- 
K'li'iisi-iitlachiiicijt. 

I'ig.  1  is  :m  illustration  of  the  K  2  triple  valve  complete. 

I'ig.  -  .shows  a  vertical  eroaa-section  of  this  valve. 


MODERN  TRIPLE  VALVES. 


Kg.  3  is  a  plan  view  of  the  slide  valve,  graduating  viJve,  and 
le^vaJve  buab,  ebowing  (he  relative  position  of  the  ports  and 
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!  K  2  Triple  Valve. 


Charging.  Fig.  4  is  ii  diflgrammatic  view  of  the  triple  valve  in 
t-release  and  ccarging  position.  Air  from  the  brake  pipe  enters 
I  triple  valve  at  a,  flows  through  passago  e,  /,  g,  chamber  ft,  and 
1  feed  groove  i  to  chamber  R  and  the  auxiliary  reservoir.  The 
d  groove  i  ia  of  the  same  dimensions  as  that  of  the  standard  H  I 

36)  (riple  valve;  therefore,  it  is  necessary  to  increase  the  port 
a,  through  which  air  can  feed  into  the  auxiliary  reeervoir  more 
lidly  and  supply  the  greater  volume  required  by  the  10-inch  brEke 
Enijer.  To  accomplish  this,  port  ]  in  the  sUde  valve  roisters 
h  port  J/.  Air  theii  passes  from  the  brake  pipe  at  a  past  the  check 
ve  into  chamber  Y  through  porta  y  itnd  j  to  chamber  R  and  the 
dliary  reservoir.  The  combined  capacity  of  feed  uroove  i  and 
ty  is  equivalent  to  the  feed  grooveot  the  H  2  (H  49 j  triple  valve. 
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Fig.  S.    The  K  Trifle  Valte,  Eiamaxscz  PoBrncM 

by  flowing  through  port  o  to  the  brake  cylinder,  malting  it  impn 
for  the  piston  and  graduating  valve  to  remain  in  servioe  pes 
after  the  brake-pipe  reduction  to  the  atmoaphere  is  stopped. 

Release.  The  ]>iston,  slide  valve  and  gnduating  valve  t 
in  service  lap  position,  aa  shown  in  Fig.  6,  raising  tne  brake' 
pressure  above  that  in  the  auxiliary  reservoir,  movea  these  pw 
the  right  to  either  full  release  or  retarded  release  poeition,  oep 
ent  upon  the  excess  of  pressure  in  the  brake  pipe  over  that  u 
auxiliary  reservoir. 

When  the  brake-pipe  pressure  is  raised  gradually,  cieaticg 
a  slight  difFerential  pressure  on  apposite  sides  of  the  pistor 
movement  is  arrested  in  full  release  position  by  striking  rctar 
device  at«m  31.  (See  Figs  2  and  4.)  In  this  position,  the  i 
mum  exhaust  opening  is  obtained  through  port  r,  cavity  n  ii 
Elide  valve,  and  exhaust  port  p.  At  the  same  time  the  aux 
reservoir  is  recharged  at  the  maximum  rate  tbtou^  ports  y  i 
and  feed  groove  i,  as  previously  described.    Wlien  uts  rise  in  b 
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Fig.  9.    The  K-1  Triplh;  Valve 
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Fig.  8.    The  K  Triple  Valve,  Ehkbosnct  Pownan 

by  flowing  through  port  n  to  the  brake  cylinder,  making  it  impi 
for  the  piHton  uiiil  graduutiDg;  valve  to  remain  in  aervice  p( 
after  the  brake'pipe  reduction  to  the  atmosphere  is  stopped. 

Release.  The  piston,  alide  valve  and  giaduating  valve 
in  service  lap  position,  as  shown  in  Fig.  6,  raidng  Uie  brsk 
pressure  above  tliut  in  the  auxiliary  reservoir,  movea  these  pi 
the  right  to  either  full  release  or  retarded  release  position,  di 
ent  upon  the  excess  of  pressure  in  the  brake  pipe  over  that 
uuxiliaiy  rcMervoir. 

When  the  brukc-pipe  pressure  is  raised  gradually,  creatini 
a  slight  difFcrontial  pressure  on  opposite  ddea  of  the  pist^ 
mo\*cmcnt  is  arrcst«<f  in  full  release  position  by  Btriking  rets 
device  Hicm  31.  (See  Figs  2  and  4.)  In  this  position,  the 
mutn  exhaust  opening  is  obtained  through  part  r,  cavity  n 
slide  vulve,  and  exhaust  port  p.  At  the  same  time  the  au 
reservoir  is  recharged  at  the  maximum  rate  througb  ports  y 
and  feed  groove  i,  as  previously  described.    When  tbe  rise  in 


MODERN  TRIPLE  VALVES. 


m 


en  i 


Fig.  9.    The  S-1  Thiple  Valve 
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application  of  the  front  and  rear  brakes  as  compared  with  siamianl 
tj-pes  of  triple  valves. 

Second.     A  compiele  release  of  the  brakes  al  the  forward  end  ajik 
train   with  standard  brakes,  before  increase  of  brake-pipe  prfim, 

vkick  has  brought  this  obmd,  can  reach  the  triple  valves  n"    '' 

end,  permits  the  slack  to  run  out  hard  a'  '  ' 

Ike  draft  gear. 


"Rbtakdro-Relbasb"  pofiition,  whieh  can  only  be  Drought  ill 
use  in  tlic  triple  valves  at  the  front  end  of  the  train.  The  aresiJ 
tile  exhaust  port  in  this  position  is  so  restricted  as  to  produce  a  itij 
slow  rt'lcase  of  brake-cylinder  pressure,  thus  retarding  the  tsleM 
of  tile  brakes  at  the  front  end  of  the  train  sufficiently  to  permit  tb« 
reur  brakes  to  bi^^in  to  releaNe  while  there  is  ample  pressure  reta""' 
in  the  eylimltrs  at  the  front  end  to  prevent  the  slack  running  oi 
Thiho.     Overckartjing  the  auxiliary  Ti 
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pipe  pressure  is  rapid  enough  fa>  c 

piston  to  compress  retarding-dev.^^  -f— e.  "",  » —  t-"""-!  ■'""-  """ 
graduati lie  valves  are  moved  *o  the  "  Retarded-Releaae"  position, 
shown  in  Fig.  7.  At  this  time  the  piston  is  brought  into  contact 
with  the  end  of  the  slide-valve  bush,  making  a  tight  joint  so  that  no 
air  can  pass  from  the  brake  pipe  through  feed  groove  t  to  the  auxili- 
ary reservoir.     In  tliis  position  brake-cylinder  pressure  is  exhausted 


email  cxtcnfiion  of  exhaust  cavity  n  shown  in  Figs.  3  and  7. 

This  results  in  the  auxiliary  reservoir  being  slowly  recharged 
through  ports  y  and  I,  the  area  of  the  latter  being  about  haif  that  of 
feed  groove  i  and  much  less  than  that  of  port  j. 

As  previously  explained,  the  pressure  in  the  brake  pipe  must 
rise  at  a  more  rapid  rate  than  in  the  auxiliary  reservoir  m  order  to 
move  the  triple-valve  parts  to  the  "Eetarded-Release"  and  "Re- 
tarded-Recharging" position.  This  is  possible  in  long  trains  only 
on  about  31)  cars  at  the  front  end,  because  the  frictional  resistance 
to  the  flow  of  air  through  the  brake  pipe  prevents  the  building  up  of 
brake-pipe  pressure  in  the  balance  oi  the  train  faster  than  it  can 
flow  into  the  auxiliary  reservoirs. 

EmeTgencji.  In  making  an  emergency  application  of  the  brakes 
the  K  2  triple  has  the  same  action  aa  all  other  types  of  Westinghouse 


Fig,  10.    'I'HE  S-1  Triple  Vai,vi) 
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I  triple  valves,  the  relati\-e  position  of  port  opounp  i: 
iM-'ing  as  shown  in  Fig.  8. 

:•  I  TRIPLE  \"ALVE. 
iriplt  viih'i-  i-  'if  the  pipeless  type  and  designed  tor  m 


Ir  j 


tU-.-i 


iji'kK 
ions  of  incf;. 
.tn.-<;t  (Sir  M-r 

f-i?.  a  iiiij-- 
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cylinder  pressure,  which  a 
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MODERN  TRIPLE  VALVES. 

Operation  op  the  S  1  Thiple  Valve. 

Charging,  Alt  from  the  brake  pipe  flows  into  the  triple  valve 
iroughpassageaeand/ to  chambers,  forcing  the  piaton  and  its  slide 
Klve  to  the  extreme  right  to  release  and  charging  position  as  shown 
I  Pig.  12.  Brake-pipe  air  in  passage  e  raises  the  check  valve, 
Iiich  is  normally  held  (o  its  seat  by  its  spring,  and  flows  through 
[>rt  y  into  chamber  R  and  the  auxiliary  reservoir,  quickly  charging 
to  brake-pipe  pressure. 

ApplkaiioTi,  The  triple  valve  being  in  release  position,  as  shown 
1  Fig.  12,  at,  the  beginning  of  a  service  reduction  of  brake-pipe 
reeeure,  the  auxiliary-reservoir  pressure  in  R  moves  the  piston  and 
s  slide  valve  to  the  left  to  U>p  position  where-  the  graduatoQg  stem, 
jntained  in  the  piston,  comes  m  contaat  with  the  triple  cap,  this 
lovement  closing  feed  port  y  and  eshauat  port  p.  The  further  r&- 
uction  of  brake-pipe  pressure  causes  the  piston  and  its  slide  valve 
3  move  further  to  the  left,  sl^tly  compressing  the  graduating 
priag  and  opening  communication  from  the  auxiliary  reservoir 
set  the  end  of  the  slide  valve  to  port  t  and  tlie  brake  cylinder. 

When  the  auxiliaiy-reservoir  pressure  has  reduced  to  about  equal 
hat  in  ,the  brake  pipe,  the  graduating  spring  returns  the  parte  to 

The  extent  of  piston  and  slide  valve  movement  to  the  left  in  ap- 
Jying  the  brake  depends  entirely  upon  the  rat*  of  reduction  in  the 
>rake  pipe.  This  movement  in  all  cases  will  be  such  as  to  open  port 
I  sufficiently  to  permit  auxiliary  rfflervoir  pressure  to  reduce  at  the 
Une  rate  ae  that  in  brake  pipe. 

Emergimcy.  In  emergency  applications  the  piston  and  slide 
falve  move  to  the  extreme  left,  resulting  in  a  full  opening  of  port  r, 
irhicb  is  of  laive  area,  permitling  a  quick  equalization  of  auxiliary 
reservoir  and  brake  cylinder  pressures. 

BeUase.  With  the  piston  and  slide  valve  in  lap  position,  raising 
[be  brake-pipe  pressure  above  that  in  the  auxiliary  reservoir,  moves 
ibese  parts  to  the  extreme  right,  the  full  release  position  (Fig.  12), 
rtiidi  releases  the  brake,  the  air  exhausting  through  port  r,  cavitv 
>  in  the  slide  valve  and  port  ;>.  At  the  same  time  port  y  is  opened, 
ftrmitting  brake-pipe  air  in  piisBOge  e  to  flow  pMt  the  cheek  valve 
npough  chamber  y  to  chamber  r  and  the  auxiliary  reservoir  aa 
li^ady  dtiscribed. 

Graduated  Release.  Wifli  this  type  of  triple  valve,  the  exhaust 
Ml  p  is  always  piped  to  the  brake  valve,  which  is  so  designed  that 
'e  motorman  may,  by  moving  the  brake-valve  handle,  permit  the 
*■  to  exhaust  through  the  brake  valve  to  the  atmosphere,  or  retain 
at  will,  thereby  producing  graduated  or  straight  air  release. 

T  2  TRIPLE  VALVE. 
The  T  2  triple  valve  Ls  of  the  pipeless  type  and  designed  for  use 

trains  of  from  one  to  five  c^rs.     It  is  of  the  plain  triple-valve 
"Ije  such  as  is  represented  by  the  F  1  (H  24),  performs  all  the  func-    , 
'^ns  of  this  cla^s  of  triples,  and  in  addition  others,  as  foUowa: 

First — "Quick  Hechaige"  of  the  auxiliary  n 
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MODERN  TRIPLE  VALVES. 

Second — "Quick  Service"  application  of  the  brake. 

Third — "Graduated  Release     of  the  brake-cylinder  pressure. 

It  requireH  the  usual  brake  pipe,  auxiliary  reservoir,  brake  i^lin- 
Br  and  exhaust  connections  and  an  additional  connection  for  either 
control  pipe  or  a  supplementary  reservoir. 

1.  The  use  of  the  control  pipe  makes  possible  the  graduation  of  the 
kase.  also  an  unlirnited  number  of  successive  service  applicationa 
nbout  toss  of  broking  power  such  as  results  with  standard  plain 
■9  quick-action  triple  valves.  In  the  control  pipe,  a  pressure  of 
Jpounds  is  tnaintained  by  a  feed  valve.  loca.tea  in  the  supply  pipe 
ma  the  main  reservoir.  When  a  supplementary  reaervou:  is  used 
Tplace  of  the  control  pipe,  graduated  release  can  be  obtained,  and 
number  of  brake  appUcations  maj  ue  made,  without  seriously 
Gpleting  the  braking  power. 

'  Fig.  13  illustrates  the  triple  valve  complete  attached  to  a  sup- 
bi^ing  bracket,  the  bracket  being  emplbyed  when  it  is  desirable 
>  place  the  triple  inside  the  car  or  other  location  remote  from  the 
[Wce-cylincier  pressure  head. 

I     Fig.  14  is  a  vertical  cross  section  of  this  valve  in  release  position. 
I    Fig.  15  shows  the  actual  arrangement  of  ports  and  cavities  in 
ke  Beat  of  the  graduating  valve,  slide  valve  and  slide-valye  bush. 
r    Figs.  16,  17,  18,  19  and  20  are  diagrammatic  cuts  Khowing  the 
Sple  valve  in  Its  several  positioiiB. 
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TACE  VIEW 
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Fig.  is.    The  T-2  Triple  Valvb 
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Operation 
ing.  Referrina  to  Fig.  16.  Air  from  the  brake  pipe  enters 
valve  through  passage  it  and  charges  the  ausiliary  reaer- 
Ao  separate  lihannels;  Through  paHsages  a  and  e,  cnamber 
iber  A,  feed  groove  i  into  chamber  R  and  the  aiudliary 
Also  air  in  paeaage  a  raises  the  check  valve  and  passes 
wrdi  J/,  J  and  u  to  chamber  R  and  the  auxiliary  reservoir. 
ime  time  air  from  the  control  pipe  passes  through  ports  x 
chamber  R  and  the  auxiliary  reservoir.  With  these  three 
supplying  air  to  the  auxiliary  reservoir  simultaneously, 
1  pressure  is  obtained  very  quickly. 

at*  of  charging  the  auxihary  reservoir  through  the  three 
mentioned  i3  such  that  a  given  volume  of  air  can  be  re- 
tlie  auxiliary  reservoir  in  the  same  interval  of  time  required 
xhaust  of  an  c<|ual  amount  from  the  brake  cylinder  to  the 
re,  thus  maintaining  an  available  maximum  braking  force 

e  Applications.  The  parts  of  the  triple  valve  being  in  the 
hown  in  Fig.  16,  n  service  reduction  of  brake-pipe  pressure 
erjiston  and  its  slide  valvw  toward  the  service  position 
Fig.  17.  When  making  this  reduction,  the  check  valve 
>  its  seat  by  its  spring,  preventing  any  back  leakage  of 
-rexervoir  pressure  to  the  brake  pipe  through   tliis  large 

ret  movement  of  the  piston  and  graduating  valve  to  the 
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left  to  Graduated-Relbase-Laf  position,  parte  j  and  it  and  Uk 
cxhaiiiit  port  in  the  main  slide  valve.  During  the  further  movt- 
ment  of  the  piston  to  eervice  position,  shown  in  Fig.  17,  the  closure 
of  tlie  ports  mentioned  ia  maintained  by  the  graduating  valw. 
When  tlie  slide  and  graduating  valves  are  in  service  position,  air 
flow.^  from  the  auxiliary  reservoir  through  port  e  and  r  to  the  Imb 

a  Under  and  at  the  same  time  air  in  the  brake  pipe  at  a  r 
Bi'.k  valve  and  flows  through  ports  ij  and  o  into  cavity 

graduating  valve,  thence  through  ports  g  and  r  into  the  brake  cyiin- 
tier,  thii3  proilMcing  a  brake-pipe  reduction  at  the  same  time  thit 
tlic  ausiiiarjr-rciflervoir  pressure  is  flowing  to  the  brake  cylinder. 
The  relative  capacity  of  tlie  porta  conducting  air  from  the  auxiii- 


.a  lapped,  is  such  that  pressiiiB 
_n  tlie  auTfiliary  reservoir  will  reduce  more  rapidly  than  that  in  tie 
brake  pipo;  thorotorc,  it  is  impossible  for  the  piston  and  gradualinj 
valve  to  remain  in  ncn'ice  position  after  the  brake-pipe  reduciiw 
to  tlic  atmasphere  is  stopped.  When  the  amtiiiary-reseri-oir  pia- 
sure  hiLS  liecn  reduced  to  slightly  less  than  that  in  the  brake  pipe, 
the  piuton  moves  tlie  graduating  valve  to  the  right,  closing  eeniM 
port  2  and  ([iiick-Bprvico  port  a,  thus  preventing  any  further  flow  of 


oth 


:  broke  cylinder  until  an  attditional  Eduction  i. 
The  piston  and  slide   valves  a 


'Serviw 


tlic  brake  pipe. 

Lup"  im^itiDn  im  -slunvn  in  Fig.  18. 

HeUane,    The  piston  being  in  service  lap  position,  shown  in  fifr 
IS,  raibiug  tho  brake-pipe  pressure  forces  thepist4>n,  slide  andgis^ 
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18.    The  T  Tkiplb  Vai,vb   Ssbrvkt 


u  grailuutiJie  \aUt    thence  throueh  port* 


I  pprmittpd  to  flow 
Mill  gnuiiiiitmg  valvea 
1 1  rtliimed  to  lap  Ihe 
I  Jill!  k.  lo  the  auxih- 
iilH  aho\e  that  m  the 
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,,   ',     I   ',r""lm,ler 
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SupptenwrUow  Reservoir.  When  a  eupplementary  reservoir '» 
used  :n  place  of  the  control  pipe  for  the  purpose  of  obtaiiuDg  grsdu- 
ated  release,  its  connection  to  the  triple  valve  is  made  into  portiM 
with  tbe  control  pipe.  With  this  8ja(«m  all  the  air  passing  to  botb 
the  auxiliary  reservoir  and  supplementary  reservoir  in  chaiging  it 
tfiken  from  the  brake-pipe  through  feed  groove  i  and  ports  y.  ]  w' 
M,  into  the  auxiliary  reservoir,  theaoe  down  through  parts  i  aiid._ 
into  the  supplementary  reservoir,  which  is  charged  to  niaKioiin* 
ausiliary-reservoir  pressure. 

This  passage  oounectlng  the  two  reservoirs,  is  opon  only  wha 
the  triple  valve  is  in  release  position;  therefore,  BUpplementaij- 
reservoir  preraure  is  retained  wnile  the  brake-s  are  appUed.  Whea  j 
the  piston,  shdo  valve  and  graduating  valve  are  moved  to  rel«)i<e 
position,  Fig.  IG,  again  eetablishine  communication  between  tie 
'" "   "'""  through  ports  j;  and  K,  '""    '---■-"  r    ■    ^        .i- 


Fig.  19,  unless  the  brake-pipe  pressure  is  raised  more  rapidly  thin 
thai  in  the  ausiliary  reservoir.  Consequently  tlio  graduated  re- 
lease is  available  and  uuder  the  control  of  the  opejutor  suiistaDliailj 
the  name  as  when  the  control  pipe  is  employed. 

rgency.     When   the   bralce-pipe   pressure    is    reduced   oiqm 
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n  addition  several  others 


Fia.  20.     The  T  Tripij;  Valve,  Embrobnct  PosrnoN' 

compresses  the  graduating  spring,  moving  with  it  the  slide  valve  to 
emergency  position  shown  in  Fig.  20,  where  the  large  brake-c'^ndar 
port  r  i.i  uncovered,  permitting  the  brake  to  apply  more  quickly  than 
18  possible  in  service  application. 

,       TYPE  M  TRIPLE  VALVE. 

The  type  M  triple  valve  is  of  the  pipeless  type  and  designed  tor 
ase  in  high  speed  trains  of  from  one  to  five  cars.  It  is  of  the  plain 
triple-valve  type  as  represented  by  the  F  1  (H  24)  performs  all  the 

functions  of  this  clas.s  of  triple  valve,  and  in  ad""" '  -'"■  — 

as  follows; 

First — "Quick  Reeliarge"  of  the  auxiliary  rt         ..  . 

Second — "Quick  l^ervice"  application  of  the  brake. 

Third — "Graduated  Release     of  the  brake-cylinder  pressure. 

Fourth — "High  Pres.?ure  Emergency"  application. 

It  requires  the  usual  brake  pipe,  auxiliary  reservoir,  brake  cylin- 
der and  exhaust  connections;  also  an  additional  connection  for  either 
a  control  pipe  or  a  supplementary  reservoir. 

Fjg.  21  illustrates  the  triple  valve  complete. 

Fig.  22  is  a  vertical  cross-section  of  this  valve  in  release  position. 

Fig.  23  shows  the  actual  arrangement  of  porta  and  cavitiea  in  the 
graduating  valve,  Klidc  valve  and  slide-valve  bush. 

Figs.  24,  25,  2G,  27  and  28  are  diagrammatio  cuts  ahowing  tho 
triple  valve  in  its  several  positioos. 
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Fig.  23.     The  M-2  Triple  Valve 
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Operation  of  the  M  2  TRtPLB  Valve 
ChargiTig.  Referrine  to  Fig.  24.  Air  from  the  brake  pipe  enters 
the  triple  valve  throvign  passage  a,  c  and  g  to  chamber  Ji,  thence 
through  feed  groove  i  to  chamber  R  and  tlie  auxiliaiy  reservoir. 
Bruke-pipe  air  in  passage  a  aka  raises  the  check  valve,  paa^es  throuKh 
>orta  y,  j  and  u  into  chamber  R  and  the  auxiliary  reaervoir.  At  tSo 
iBiiie  time  air  from  the  control  pipe  enters  the  triple  valve  tlirough 
yasB&ge  z-  and  Aowr  through  port  k  into  chamber  R  and  the  auxiliaiy 
lescrvoir.  With  these  three  ehannela  aupplylng  air  to  the  auxiliary 
'eservoir  simultaneously,  maximum  pressure  is  obtained  very 
luickly. 

The  rate  of  charging  the  auxiliaiy  reservoir  through  the  three 
shanneb  mentioned  is  such  that  a  given  volume  of  air  can  be  rc- 
itored  in  the  auxiliary  reservoir  in  the  aaioe  interval  of  time  required 
or  the  exhaust  of  an  equal  amount  from  the  brake  cylinder  to  the 
itmosphere,  thus  maintaining  an  available  maximum  braking  force 
It  all  times. 

Servire  Applkalion.  The  parts  of  the  triple  valve  being  in 
jharging  position,  shown  in  Fig.  24,  a  service  reduction  of  brake- 
Mpe  pressure  permits  the  auxiliary  reservoir  pressure  to  move  the 
>iston,  slide  and  graduatine  valves  to  the  left  to  aervit'e  position, 
ibown  in  Fi^,  23.  At  the  beginning  of  the  service  reduction,  and 
>efore  the  ahde  or  graduating  valves  have  moved,  the  check  valve 
n  passage  y,  which  is  held  to  its  seat  by  the  light  spring  and  auxiliaiy 
■eservoir  pressure,  prevents  any  back  flow  of  air  from  the  reservoir 
x>  the  brake  pipe.  The  first  movement  of  the  piston  closes  feed 
pt>ove  i,  and.  carrying  with  it  the  graduating  valve  toward  the  ap- 
alicat.ion  position,  closes  charging  ports  k  and  ;',  and  the  exhaust  port 
n.     With  the  slide  and  graduating  valves  in  service  position,  shown 


Fio.  24.     The  M  ■\ 
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in  Fig.  25,  air  flows  from  the  auxiliary  reservoir  tbroueh  ports  t  sni 
r  to  tile  brake  cvlindcr.  At  tlie  Hame  time  air  in  the  bralce-pipe 
passaee  a  niises  tlie  clieck  valve,  flows  through  passaire  y  iata  cavilj 
V  in  tile  gmduatiiig  viilvc,  thence  through  porta  q  and  r  to  the  bnke 
cvliiider,  tliud  pix^ucitiG;  a  brake-pipe  reduction  at  the  same  time 
tliat  the  auxihary-roxcrvoir  air  is  flowing  to  the  brake  cvUnifer. 
ThiK  locul  ntluction  from  the  brake  pipe  to  the  brake  cylinder  pro- 
du(«H  wliat  is  known  as  the  "(Juick-Service"  feature  of  the  tnpU 
valve  aiul  nniiillM  in  a  quick  response  of  all  triple  valves  to  servM 
reductions  of  brake-pipe  pressure. 

Tlie  n-lttlive  capacity  of  the  porta  conducting  the  air  from  tto 
auxiliary  ns^ervoir  to  the  brake  cylinder,  and  fiom  the  brake  {Npe  to 
the  brake  tyliniicr,  is  auch  that  the  auxiliary-reservoir  pressure  wiH 
be  nihidil  mure  rapidly  tlian  that  in  the  brake  pipe.  It  is,  there- 
fore, impOKslbtc  for  the  piston  and  graduating  valve  to  remain  in 
Hcrvice-applicBlion  position  after  the  biske-pipe  reduction  throudi 
tlie  brake  valve  ia  stopped.  If  the  brake-pipe  reduction  at  tu 
brake  valve,  added  fo  tliut  from  the  brake  [npe  to  the  brake  cylinder 
passing  tlirough  port  y,  cavity  v  and  porta  q  and  r,  reduces  the  bnlce- 
pipe  pressure  more  rapidly  than  the  auxiliary-reservoir  pressure 
can  reduce  by  flowing  through  ports  z  and  r  to  the  brake  cylinder, 
tlH!  triple-valve  piston  will  be  moved  further  to  the  left,  cairyipl 
with  it  tlie  slide  valve.  This  further  movement  will  cause  a  psrtiw 
or  complete  ctosura  of  the  quick-service  ports  q  and  r,  thereby  stop- 
ping the  local  brake-pipe  reduction  witiiout  redudnz  the  cwaaU 
of  piirts  z  and  r  from  the  auxiliary  reservoir  to  the  biake  cylinder, 
thus  aMioiiiaticully  guarding  against  the  rate  of  brake-pipe  nduc- 
tioii  Iming  so  great  as  to  cause  undesired  quick  action. 
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When  the  flow  of  air  from  the  auxiUarj  reservoir  to  the  brake 
nrlinder  has  reduced  the  pressure  in  the  former  to  less  than  that  in 
we  broke  pipe,  the  piston  and  graduating  valve  move  to  aervice-l&p 
position,  shown  in  Fig.  26  in  which  all  porta  ore  olosed 

Release.  The  piston  being  la  aprvice  lap  position,  shown  in  Fig 
26,  raiaiiig  the  brake-pipe  pressurp  ni">\e  tht  p  Ion  ahde  and 
graduating  valve  to  the  extreme  ngl  f  (        I  I    '  TrRinB  posi- 

tion (Fig.  2i),  when  the  brake  tjiiii  I  1  lliKJiigh    i 

ports  T  and  n  into  cavity  u  la  tlie  gi  through 

porta  m  and  p.     At  the  same  timi   tl  lieinjt    I 

recharged  through  the  tiro  charging  |  I         1  groove 

i  aa  described  under  the  beading    Uurgn  g 

U  the  brake-valve  handle  la  moved  to  release  position  and  left 
there,  the  rise  of  brake-pipe  pre'isure  will  be  more  rapid  than  that 
of  the  auxiliary  reservoir,  eau-ing  the  pinton  to  remain  in  release 
position,  reaultisK  in  a  full  release  of  the  brakes 

Graduated  Releaiie,  It  only  sulhcient  air  is  permitted  to  flow 
into  the  brake  pipe  to  move  the  piaton,  slide  and  graduating  valves 
to  release  position  (Fig.  24),  and  tlie  brake  valve  is  then  returned  to 
lap,  tbe  flow  of  air  from  the  control  pipe  through  ports  31  and  k  to  the 
auxiliary  reservoir  will  raise  the  pressure  of  the  latter  slightly  abovo 
that  in  the  brake  pipe  and  move  the  piston  and  graduatiiig  valve 
to  the  left  to  "gradnated-release-lap"  position,  shown  in  Fig.  27, 
where  the  graduating  valve  lias  closed  the  exhaust  port  m  from  ths 
brake  cylinder  to  the  atmotipbere,  porta  x  and  k  from  the  coatrol 
pipe  to  the  auxiliary  reservoir,  and  porta  y  and  j  from  the  brake  pipe 
to  the  auxihary  reservoir,  thus  retaining  a  portion  of  the  air  pressure 
in  the  brake  eylindor.     This  operation  of  tlie  triple  valve,  "Gradu- 
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ill  Fig.  25,  air  flon-s  from  the  auxiliary  rt 
T  to  tli(!  brake  cvlinder.  At  tlie  same  time  air  ia  t^ 'brake-pipe 
paKfiuec  a  misvH  the  elieck  valve,  flows  through  passBse  p  into  csvit; 
It  in  the  gradiuiting  valve,  thence  through  ports  q  and  r  to  the  bnke 
cyli[i(ler,  thus  produciiu^  a  brake-pipe  reduction  at  the  Bame  timti 
that  tlic  uaxihary-reservoir  air  is  flowing  to  the  brake  cylinder. 
This  local  reduction  from  the  brake  pipe  to  the  brake  cylinder  pro- 
duccH  >vhut  is  known  us  the  "QtricK-SBRVicG"  feature  of  the  triple 
valvo  ui)d  rcsiiltH  in  a,  {guiok  response  of  all  triple  v^ves  to  serviM 
reductions  of  brake-pipe  pressure. 

Tlic  Fohitu'c  rapacity  of  the  porta  (inducting  the  air  from  tlie 
auxiliiL^  Twervoir  f  o  the  brake  cylinder,  and  from  the  brake  pipe  M 
tlic  brake  cylinder,  ia  such  that  the  avixiliary-reaervoir  preeaure  vQI 
bo  reduced  itiurc  rapidly  than  that  in  the  brake  pipe.  It  is,  there- 
fore, iin|)ossible  for  the  piston  and  graduating  valve  to  remain  in 
(<ervicc-iip]>lication  position  after  the  brake-pipe  reduction  thiouib 
the  brake  valve  is  stopped.  If  the  brake-pipe  reduction  at  tu 
broke  vnlve,  added  to  that  from  the  brake  pipe  to  the  bnike  cylindtf 
pa.s«ing  tlirougli port  y,  cavity  uand  porta  g  and'r,  reduces  thebnke- 
pipc  prex-sure  more  rapidly  than  the  auxiliaiy-reservoir  pnnuie 
can  reduce  by  flowing  tlirough  porta  z  and  r  to  the  br^ce  qdinder, 
tile  triple-valve  piston  will  bo  moved  furthor  to  the  Irft,  (-—'-• 

with  it  the  rtlide  valve.     This  further  mprement  wiU  e , 

or  complete  clomiroof  tlie  quick-service  ports  q  and  r,  thereby  n_, 
ping  the  liieiit  brake-pipe  reduction  without  raducing  the  caudlj 
of  ports  g  and  r  from  the  auxiliary  reservoir  to  the  M^ce  ^finder, 
I  bus  niitomatically  guarding  against  the  rate  of  biake-pipe  reduc- 
tion being  Ku  great  as  to  cause  undesired  quick  action. 


t,  cMiyiw 
leaputi*! 
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When  the  flow  of  air  from  the  nusiliary  reservoir  to  the  brake 

Slinder  has  reduced  tlie  presaure  in  the  former  to  less  than  that  in 
e  brake  pipe,  the  piaton  and  graduating  valve  move  to  service-lap 
~  isitiou,  sliown  in  Fig   26  in  which  all  porta  ai?  closed 

Release      1  lie  piaton  being  in  sen  loe-lap  position,  shown  in  Tt^ 
^^3,  raising   the   brakt  pipp    [in  ■iMire  moies   tht   p[^toll    inhde   and 
fcraduatrng  valve  to  fl  r  ^i  f  (        '  ill    riinp  posi- 

tion (Fig  24),wh(ri(l  I  (li rough 

|lort8  r  and  n  into  i  \  I  rough 

[Kjrte  m  and  p      41  liein^ 

ndiarged  through  tl  |  111  groove 

^as  d^cnbed  under  the  hi  iih]i^     <_  li  iri;ii]e 
^^      It  the  brake- valve  handle  is  moved  to  release  position  and  loft 
lere,  tlie  rise  of  brake-pipe  pressure  mil  be  more  rapid  than  that 
pit  the  au-viharv  reiervoir,  eausuig  the  piiton  to  retnajn  m  release 
Jmntion,  resulting  in  a  full  relt»Li>e  of  the  brakes 
'  Graduated  Release.     If  only  sufiicient  air  is  perraitltd  to  flow 

into  the  brake  pipe  to  move  the  piston,  sUde  and  graduating  valves 
to  release  position  (Fig.  24),  and  the  brake  valve  is  then  returned  to 
lap,  the  flow  of  air  frota  the  control  pipe  through  ports  x  and  k  to  the 
auxiliary  reservoir  wiU  raise  the  pressure  of  tlio  latter  slightly  above 
that  in  the  brake  pipe  and  move  the  piston  and  graduutiiig  valve 
to  the  left  to  "gnMiuated-rel ease-lap"  position,  ^own  in  Fig.  37, 
where  the  graduating  valve  has  closed  the  exhaust  port  m  from  the 

P  brake  cylinder  to  the  atmosphere,  ports  x  and  k  tram  tlie  control 
pipe  to  the  auxiliary  reservoir,  and  part.s  y  and  ]  from  the  brake  pi|)e 
to  the  auxiUary  reservoir,  thus  retaining  a  portion  of  the  air  pressure 
in  the  brake  cylinder.     This  operation  of  the  triple  valve,  "Gradu- 
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fAco-ic."  Toiiy  be  npeatCHl  until  the  brake-pipe  pressure  bu 
ii-ri'iisi'd  to  ni'iirly  its  maxinium.  Tlie  amount  of  reduction 
>riikr  cylinder  durin)|;  tlic  gradtialed  release  depends  upon  iIm 
I  'irincri'usoof  pr(<i«turein  the  brake  pipe. 

rnlnrtj  ReMerroir.  Wlien  a  supplementary  resemDir  ii 
V  i)f  tlip  roiitrol  pipe  for  the  purpose  of  obtaining  graciu- 
,  its  (.'[)niiii:tion  to  tlie  triple  valve  is  made  into  port  /  as 
iitrol  pi|)('.  With  tliis  iiystem  all  the  air  passing  to  both 
y  R'scrvdir  and  supplementary  reservoir  in  cl^rging  it 
till'  l>niki-  |>i|K>  thruueli  feed  groove  i  and  port:)  jr.  /  acid 
it"  till!  iinxiliiiry  ri'.-«r\-oir,  tlicnee  down  through  ptorta  k  andi 
ihi;  .su|>|>ti'inenlary  reser\'Oir,  nhieli  is  cliarged  to  maximum 

rliis  piis-iiiip-  ponm-cting  tho  two  reservoirs  is  open  only  when 
trijilo  valve  is  ill  tt'Kii.'W  position;  therefore,  supplementary- 
rvoir  air  is  n^tainwl  at  its  maximum  preasu re  while  the  braksB 
ap])liiil.     When  the  piftton,  slide  valve  and  graduating  valine 


;«w.» 


»'iihth('t'i 

the  au\iha 
tak<-n  fn>in 


<.v.-.l  t. 


c  [Hjsition  (Fig.  24),  again  establishing  ei 
(L  llii!  Itto  n.-w.-n-oirs  through  ports  x  and  i,  the  bark 


('  siippktnicntary 


)  the 


■  luuviw  llic  jiislon  and  graduatine  valve  to  " gradual ed-release- 
hip"  iK).<iIiii]i  ll''ig.  -71,  unless  tlu;  brake-jupe  pressure  is  raised  more 
riipiilly  Ihan  that  in  tlii'  iiuxiliary  reservoir.  Consequently  tbe 
Eiadii:ili'il  ifli-aKi'  is  available  and  Under  control  of  the  operator  sub- 
.-l!iiili;illy  rhc.-iinir'  as  whfn  the  control  pipe  is  employed. 

l-imirifiirif.  When  Itie  brake-pipe  pressure  is  reduced  mere 
T!i|)irlly  |}i;(Ti  thi'  ;iii'  I'iiLi  flow  from  the  auxiliary  reservoir  to  tbe 
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pIxcLke  cylinder  through  service-application  port  z,  the  piston  tom- 
1:'|neHBes  the  eraduating  spring  and  movea  through  its  extreme  tra- 
verse to  the  left  to  emergency  position  (Fig.  28).  Air  from  the  aux- 
iliary reservoir  then  flows  past  the  end  at  the  slide  valve  fJlrough 
port  r  into  .the  brake  cylinder.  At  the  same  time  auxiliaiy-reaet^ 
voir  air  flows  through  port?  a  and  t,  forces  the  '  By-Pass  Piston" 
to  tlj!  right,  opening  the  "By-Pass  ViLVE."  Air  from  the  control 
|»pe  Ihen  flows  through  port  x,  x,  past  the  by-paaa  valve  through 
pert!  r,  finto  the  brake  cylinder.     When  the  auxiliary  reservoir  and 


firaks-cylinder  pressure  IJecomes  equal,  air  continues  to  flow  from 
the  control  pipe  and  enters  both  the  brake  cylinder  and  auxiliary 

'r  through  port  r.     When  the  brake  cylinder  and  auxiUary- 

r  pressure  nearly  eqvuils  timt  of  the  control  pipe,  the  by- 
nafs  piston  and  by-pass  valve  are  returned  to  their  normal  position 
by  tSe  valve  spring,  cutting  off  further  communication  from  the 
control  pipe  and  the  auxiliary  reservoir  and  brake  cylinder.  Thia 
action  of  the  triple  gives  a  much  higher  brake-cylinder  pressure  in 
emergency  than  is  possible  with  standard  (|uick-aetion  tnple  vajves. 

The  action  of  the  triple  valve  in  an  emereency  applicati 
identical  when  installed  with  either  a  control  pipe  or  a  aupplement- 


R  2  TRIPLE  VALVE. 


The  R  2  triple  valve  is  of  the  pipeleSiij  type  and  designed  for  ti 
of  five  or  more  cars,  but  is  also  used  on  trains  cooaisting  of  less  tbaii 
five  cars  when  the  conditions  of  service  are  such  that  the  number 
of  cars  per  train  may  at  times,  or  in  the  future,  be  increa.sed  to  more 
than  five  cars.     It  is  of  the  ijuick-action  triple  valve  type  such  as 


thu  "^ 


r    r    r     a  r  r 

EMEHOENCif  Position 


J 
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Gradtiated-R  el&asb- 


PoMITIgJi 


atcd  Itpleasc,"  Ttuiy  be  repeatRil  until  the  brake-pipe  pressure  has 
bci'ii  incn!ii.s<^l  to  iipurly  its  niaxiiimin.  The  amount  of  reduction 
ill  (he  ))rake  tyliiuler  during  tlic  gmdwited  releaiie  depends  upon  the 
amount  of  incn>a.scof  prtxi^urcin  the  brake  pipe. 

Supiilemenlarii  Hemrvoir.  When  a  supplementary  reservoir  is 
UKe<l  in  pkici!  of  the  (control  pipe  for  the  purpose  of  obtaining  gradu- 
utiil  ri'li-usi',  lis  connnctiiin  to  tlie  triple  valve  is  made  into  port  im 
with  the  t'Ontnil  pipe.  With  this  (tysfeni  all  the  air  passing  to  both 
tlic  auxiliary  rcKervoir  and  supplementary  reservoir  in  charging  is 
tak<-n  fniin  the  brake  pipe  through  feed  groove  i  and  ports  u,  j  aiid 
V,  iiitii  Ihe  auxiliary  rescn'uir,  thence  down  through  ports  %  and  i 
into  tho  sii|>pli>nicntary  reservoir,  whicli  is  cliarged  to  nuudmum 
auxiliary-rescn-oir  pressure. 

'I'liia  iKissu^i!  eonnceling  the  two  rcser^-oirs  is  open  only  when 
Ihe  triph;  v:ilve  in  in  reli^a.'W  position;  therefore,  supplementsiy- 
r^.■.s^.■r^■^^lr  air  is  retained  at  its  maximum  pressure  while  the  brakes 
lire  :ip])lie<l.  Wlicn  the  piston,  slide  valve  and  graduating  valre 
iin;  iniiv<il  to  release  7>ositi<m  (Fig.  24),  again  establisbinK  communi- 
r;iliiiii  Uilwceii  the  tivo  resi'rvoiis  through  ports  x  and  I,  tlie  back 
flow  iif  air  fn>m  ilic  .siippkimcntary  reservoir  to  the  auxiliary  rese^ 
voir  iiKtvi's  111!'  jiiston  and  graduating  valve  to  "graduated-release- 
lap"  imsitiiin  1  l''ig.  ^7),  unless  the  brake-pipe  pressure  is  raised  mors 
riitiirjly  Ihan  tliat  in  tlie  auxiliary  reservoir.  Consequently  the 
cradiialisl  rcii'Uiie  is  nvuilable  and  under  control  of  the  operator  aub- 
i<liiii1i;illy  ihc  sitineas  wlien  the  control  pipe  is  employed. 

/■>(■  rr/.  idvy.  Whoii  tlio  brake-pipe  pressure  is  reduced  mere 
<ii|)ully  tliad  ilii'  air  i';tii  flow  from  the  auxiliary  reservoir  to  the 
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tnake  cylinder  fhroiigh  service-application  port  t,  tha  piston  i»m- 
pressca  the  graduating  spring  and  moves  through,  its  extreme  tr&- 
verae  to  the  left  to  emergency  position  (Fig.  28).  Air  from  the  aux- 
iliary reservoir  then  flows  past  the  end  ol  the  slide  valve  through 
■port  r  into  ,the  brake  cylinder.  At  the  same  time  auxilian'-reser- 
Itnat  air  Qowa  through  ports  «  and  (.forces  the  '  By-Pass  Piston" 
Ao  tt  n  right,  opening  the  "B*-Pabs  Valve."  Air  from  the  control 
jnpe  ^en  flows  through  port  x,  x,  past  the  by-paas  vBilve  thTOUgh 
pcrti  r,  T  into  the  brake  cylinder.  When  the  auxiliary  reservoir  and 
braka-cylinder  pressure  becomes  equal,  air  continues  to  flow  from 
ttie  control  pipe  and  enters  both  the  brake  cylinder  and  auxiliary 
teservoir  through  port  r.  When  the  brake  cylinder  and  auxiliaty- 
teaervoir  pressure  nearly  equals  that  of  the  control  pipe,  the  by- 
(IBCS  piston  and  by-p.iss  valve  are  returned  to  their  normal  position 
By  the  valve  spring,  cutting  off  further  communication  from  the 
control  pipe  and  the  auxiliary  reservoir  and  brake  irj-linder.  This 
action  of  the  triple  gives  a  much  higher  brake-cylinder  pre.ssure  in 
emergency  than  is  possible  with  standard  quick-action  tnple  valves, 
emergency  application  is 
itrol  pipe  or  a  supplement- 
ary reservoir. 

R  3  TRIPLE  VALVE. 
The  R  2  triple  valve  is  of  the  pipeless  type  and  designed  for  trwiiB 
of  five  or  more  cars,  but  is  also  used  on  trams  consisting  of  lesa  than 
five  cars  when  the  conditions  of  service  are  such  that  the  number 
of  cars  per  train  may  at  times,  or  in  the  future,  be  increased  to  more 
than  five  cars.     It  is  of  the  ([uick-actioii  triple  valve  tyjie  such  as 
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Fig.  28.     Thk  .M  TiirrLE  V.ilit:,  Emergency  Position 
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Fig.  29.    Tan  R-i  Tbiplb  Valvb 


Fig.  30. 


Triple  Valve 


represented  by  the  P  i  (F  27);  performs  all  the  functions  of  this  claaa 
t>t  triple  valves,  and  in  addition  others,  as  follows: 

FicHt — "Quick  Recharge"  of  the  auxiliary  reservoir. 

Second —   Quick  Service"  application  of  the  brake. 

Third — "Graduated  Release     of  the  brake-cylinder  pressure. 

It  requires  the  usual  brake  pipe,  auxiliary  reservoir,  brake  cylin- 
der &nd  exl^ust  cf**-*-"-*-""-  •^^•i  —^  f.A^:^:„w.r.^  ^^.^.^r^ti^^  r^^  ^,t\^^^ 


a  additional 


-  -  .  .  , .  .  ontrol 

^pe  makes  possible  the  graduation  of  the  release,  also  an  uolimited 
autnber  uf  successive  service  applications  without  loss  of  braking 
power,  Bueh  as  results  with  the  standard  plain  and  c[uick-aotioii 
triple  valves.  The  control  pipe-pressure  is  maintained  equal  to  the 
tnaximum  brake-pipe  pressure  by  a  feed  valve  located  in  the  supply 
pipe  from  the  mam  reservoir. 

When  a  supplementary  reservoir  is  used  in  plafle  of  the  control 
pipe,  giaduated  releaiie  can  be  obtained,  and  a  number  of  brake  ap- 
Ohcatiois  made,  vtithiiilt  seriously  depleting  the  brakiiig  power. 

Jlg.  29  ia  an  illustration  of  the  triple  valve  complete. 
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TACEVIEW 

GRADUATING  VALVE. 


Zt  TTli 


FACE  VIEW 


TOP  VIEW 

SLIDE  VALVE 
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SLIDE  VALVE  BUSH. 

Fig.  31.    The  R  Triple  Valve 
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Ection  o{  the  triple  valve  in  release 

Tangcioeiit  ol  parts  and  cavities  in 
',  Bliile  valve  and  slide-  valve  bush, 
are  diagnuBmatin  cuts  sliowiiig  the 


Fig.  30  is  a  vertical  crOBs 
■ositioii. 

Pig.  31  shows  the  actual  s 
be  seat  of  the  graduating  valv 

Pigs.  32,  33,  34,  35  and  36  ai 
riple  valve  ia  its  several  positions 

Operation  of  R  2  Thifls  Valve. 
Charging.  Referring  to  Fig.  32.  Air  from  the  brake  pipe  enters 
he  triple  valve  at  passage  a  and  charges  the  auKiliary  reservoir 
lirough  two  separate  channels:  Through  passage  a,  e,  f  and  g, 
bs.mber  k,  feed  groove  i  anil  chamber  R  into  the  auxitiary  reservoir; 
Ibo  from  passage  a  past  the  check  valve  to  chamber  Y.  thence 
hrough  ports  y,  j  and  u  into  chamber  R  and  the  auxiliary  reservoir 
.t  the  same  time  air  from  the  control  pipe  enters  the  triple  valve 
hrough  passage  x  and  flows  through  port  X:  into  chamber  H  and  the 
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Pro.  32.     Thf  R  Tr; 


2^.     The  R  Trifle  Valve,  Sebvice  PoamoN. 


Buxiliiiry  reRCiroir,  With  tliese  three  channels  supplying  air  to  the 
uuxiliiiiy  n.'rjcrvoir  tjimultaneously,  maximum  pressure  is  obtained 
very  cjuitkly. 

J'liD  ratu  ui  charing  the  auxiliary  Kfiervoir  through  the  tints 
chiiiiiielH  niantioned  is  mieh  tliat  a  given  volume  <k  air  can  be  le 
ntoriKl  in  tliu  auxiliary  reservoir  in  the  same  interval  of  time  required 
for  the  exliauat  of  an  c<^ual  amount  from  the  btake  c^ioder  to  the 
atmiis|>li('rc,  thuij  maintaining  an  available  mn-TimiiTH  bmking  force 
at  uU  tiuit^. 

Sermre  Applicalion.  The  parts  of  the  triple  valve  being  in  the 
poidtiun  shown  in  Fig.  32,  a  service  reduction  of  bndco'iu^  pnemn 
moves  the  piston  and  siide  valves  toward  the  service  positioa,  eboira 
in  Fig.  'i3.  When  making  this  reduction,  the-ehedc  vBlve  is  beM  to 
its  scat  by  the  spring,  preventing  any  oaclc  Leakage  of  auxitiair- 
1r  pressure  to  the  brake  pipe  through  this  laige  ')*'P-Tgi"g  port. 
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the  fliidc  valve.  During  tne  further  movement  o!  the  piatoo  to 
lervice  position,  shown  in  Fig.  33,  the  closure  of  the  porta  mentioned 
la  maintained  by  the  gniduating  valve.  When  the  slide  and  gradu- 
ating valves  are  in  service  position,  air  Bows  from  the  auxiliary 
^eecrvoir  through  ports  d,  z  and  t  to  the  bralce  cylinder,  and  at  the 
aune  time  air  in  the  brake  pipe  at  a  raises  the  dieck  valve  and  flows 
iirough  porta  y  and  o  into  cavity  u  in  the  graduating  valve,  tbence 
tirough  ports  q  and  t  ptist  the  loosely  fitted  emei^ency  piston  into 
diamber  X  and  the  brake  eviinder,  thus  producing  a.  br^e-piiie 
eduction  at  the  same  time  that  the  auxiliary'reservotr  presaiu«  ia 
towing  to  the  brake  cyhnder  through  port  i. 

The  relative  capacity  of  the  ports  conductine  air  from  the  brake 
Npe  and  auxiliarj'  ro.'icrvoir  to  the  brake  cylinder  is  audi  that  the 
'"  ■'  ■'■  ■   will  reduce  more  rapidly  than  tlmi 


33.     TiiB  R  Triple  Valve,  Service  PosmoN. 


auxiliary  refiDrvoir.  With  these  three  channels  supplying  air  to  tl« 
auxiijiiry  resurvuir  aimuUuncously,  maximum  pressure  IB  obtained 
very  ([uickly. 

TIk!  rtttu  of  cliarging  the  auxiliary  reeervoir  through  the  thwe 
channels  mciilioupij  is  euch  Uiat  a  given  volume  of  air  can  be  le- 
Btorud  in  tlio  auxiUnry  reservoir  in  the  same  interval  of  time  required 
for  the  exhaust  of  an  equal  amount  from  the  brake  cylinder  to  tlie 
utinoK|>hc're,  thus  niaintaiuing  an  available  nuudmum  braking  force 
at  all  limes. 

Senire  Application.  The  parts  of  the  tripb  valve  being  in  the 
position  shown  in  Fia.  32,  a  service  reduction  of  biake^^  preasun 
inovcN  the  piston  anil  slide  valves  toward  the  aervioe  positian,  abom 
in  Fig.  3^.  When  making  this  reduction,  the  clwck  valve  is  hdd  to 
its  seiit  by  the  spring,  preventing  any  bock  leakage  of  auxiliUT- 
raaurvoir  pressure  to  the  brake  pipe  through  this  large  irhnf^jng  porU 
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The  first  movement  of  the  piston  and  graduating  valve  closes 
teed  groove  i,  also  charging  porl^  /  and  k  and  the  exhaust  port  m  in 
ihe  slide  valve.  During  tlie  further  movement  of  the  piston  to 
lervice  position,  shown  in  Fig.  33,  the  closure  of  the  ports  mentioned 
.8  m^ntained  by  the  graduating  valve.  When  the  siitle  and  gradu- 
ating valves  are  in  service  poaition,  air  flows  from  the  auxiliary 
liGBervoir  through  ports  d,  z  and  t  to  the  brake  cylinder,  and  at  the 
Bame  time  air  in  the  brake  pipe  at  a  raises  the  check  valve  and  flows 
fhrough  ports  y  and  o  into  cavity  v  in  the  graduating  valve,  thenee 


eduction  at  the  same  time  that  the  auxiliary-reservoir  pressure  is 

lowing  to  the  brake  cyliniier  through  port  z. 

The  relative  capacity  of  the  porta  conducting  air  from  the  brake 
B  and  auxiliary  rcscn'oir  to  the  brake  cylinder  is  such  that  the 
the  ^lii-iijiari-  rf.=en-oir  will  reduce  more  rapidly  than  that 
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in  tlic  Imike  pipe;  therefore,  it  is  imfiossible  for  the  piston  and  gradu- 
ating valve  to  reiiuiin  in  service  position  after  the  brake-pipe  redu^ 
toiii  lo  the  atmosphere  is  stopped.  When  the  auxiliary-reseiroif 
pnsiKurc  has  l)eeii  iviluced  to  slightly  teas  than  that  in  the  biak? 
pi))C,  the  piston  moves  the  grailuating  valve  to  the  right  and  ctosM 
Biirvite  port  z  and  quiek-service  port  o,  thus  preventing  any  turtbK 
flow  iif  lur  to  the  brake  cylinder  until  an  additioniU  reduction  is  mada 
in  the  brfike  pipe.  'I'lie  piston  and  slide  valves  are  now  in  "Service- 
Lap"  position  (l''ig.  34). 

Itelame.  The  piston  and  slide  valves  being  in  service-lap  por- 
tion, shown  in  Fig.  ;t4,  raising  the  brake-pipe  preBsure  above  that  in 
Uie  aiixiliiirj-  reservoir  nt  R  causes  the  movement  of  these  parte  to 
the  right  to  relenKc  and  charging  position  (Fig.  32).     Ill  this  poNlioQ 
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Atmosphere.  At  the  same  time  the  auxiUary  reservoir  ia  being  r&- 
eharged  from  the  brake  pipe  through  ports  y,  j  and  u  and  the  feed 
groove  i;  also  from  the  control  pipe  throuKh  port  x  and  k  as  previ- 
— 'y  described.  In  order  to  obtain  a  full  and  coutinuouB  exhaust 
1  the  brake  cylinder,  it  is  necessary  to  feed  air  into  the  brake 
Jiipe  continuously  until  the  maximum  pressure  has  been  obtained. 

Graduated  ReJeaae.  U  only  sufficient  air  ia  permitted  to  flow 
into  the  brake  pipe  to  move  the  piston,  slide  and  graduating  valves 
to  release  position  (Fig  32).  and  tbe  brake  valve  is  then  returned  to 
lap,  the  flow  of  air  from  tlie  control  pipe  tlirough  ports  x  and  k  to 
Ue  auxiliary  reservoir  ^ill  raise  the  latter  pressure  aUghtly  above 
that  ui  the  Drake  pipe  and  move  the  piston  and  graduating  valve 
Eo  the  left  to  "Graduated-Releaae-Lap"  position  (Fig  35)  whet« 
Qie  graduating  vslve  has  dosed  both  the  e\haust  port  m  from  the 
brake  cylinder  to  the  Btmosphere,  and  port  /  and  the  porta  x  and  k 
ftom  the  control  pipe  to  the  auxiliary  reservoir,  thut  retaitung  a 
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Valve,  Euerqencv  Position 
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Fro   35.    Thb 


in  the  brake  pipe;  therefore,  it  iaimp<Hsible  for  the  pisbm  and  gradu- 
ating valve  to  remain  in  service  position  after  the  brake-pipe  reduc- 
toin  t«  the  atmosphere  is  stopped.  When  the  auxili&iy-iEservoir 
pressure  has  been  reduced  to  slightly  leas  than  that  in  the  bnke 
pipe,  the  piston  moven  the  graduating  valve  to  the  right  and  doM 
service  port  z  and  quick-service  port  o,  thus  preventing  any  fuithtr 
flow  of  air  to  the  brake  cylinder  until  an  additional  reduction  is  wadt 
in  the  brake  pipe.  The  piston  and  slide  valves  are  now  in  "Service- 
Lap"  position  (Fig.  34). 

Reteaae.  The  piston  and  slide  valves  being  in  a«rvice-lap  p(Mt- 
tion,  shonn  in  Fig.  34,  raising  the  brake-pipe  preBure  above  Uut  in 
the  auxiliary  reservoir  at  R  causes  the  movemeot  of  these  parts  to 
the  riglit  to  release  and  charging  position  (Pig.  32).  Iti  thia  pontiim 
eii  from  the  brake  cylinder  passes  through  porte  r  and  n  into  cavitj 
to  in  the  graduating  valve,  thence  thiou^  porta  m  aiid  p  to  tn 
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atmosphere.     At  the  same  time  the  auxiliary  rt „  __ 

charged  from  the  brake  pipe  through  porta  y,  j  and  «  and  the  feed 
groove  *;  also  from  the  control  pipe  through  port  x  and  k  an  previ- 
"  '  described.  In  order  to  obtain  a  full  and  continuous  exhaust 
the  brake  cylinder,  it  ia  necessary  to  feed  air  into  the  brake 
Ipe  continuously  until  the  nmximum  pressure  has  been  obtained. 

Graduated  Release.  It  only  sufficient  air  ia  permitted  to  flow 
ito  the  brake  pipe  to  move  the  piston,  slide  and  graduating  valves 
>  release  poaition  (Fir  32)   and  the  brake  valie  is  then  returned  t« 

ip,  the  flow  of  air  from  the  control  pipt-  through  porta  j  and  k  la 

itiw  auxiliary  reservoir  will  raiie  the  latter  pressure  slightly  above 

It  in  the  "brake  pipe  and  move  the  piston  and  graduating  valve 

the  left  to  "Graduated  Release-Lap"  position  (Fig    35),  where 

i  graduating  valve  has  clo^d  both  the  e"(haust  port  m  from  the 

brake  cylinder  to  the  atmosphere   and  port  j  and  the  ports  x  and  k 

ttoaa  the  control  pipe  to  the  auxiharj  nservoir,  thus  retaining  a 
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Fia.  36.    The  R  Tripu;  Valve,  Emergencv  Position 
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portion  of  the  pressure  in  the  brake  cylinder.  This  operation  of  the 
triple  valve  is  Known  as  the  "Graduated  Release"  and  may  be  re- 
peated until  the  brake-pipe  pressure  has  been  increased  to  neariy 
its  maximum.  The  reduction  of  brake-cylinder  pressure  during  a 
graduated  release  depends  upon  the  amount  of  increase  of  pressure 
in  the  brake  pipe. 

Supplementary  Reservoir.  The  operation  of  the  R  2  triple  valve 
when  installed  with  the  supplemental  reservoir  in  place  oi  the  con- 
trol pipe  operates  as  described  under  the  same  hea.ding  in  the  de- 
scription of  the  T  2  triple  valve. 

Emergency  Application.  When  a  reduction  of  air  pressure  in 
the  brake  pipe  reduces  it  more  rapidly  than  the  air  can  flow  from 
the  auxiliary  reservoir  to  the  brake  cyhnder  through  service  appliear 
tion  port  z,  the  piston  compresses  the  graduating  spring  and  movei 
through  its  extreme  traverse  to  the  left  to  emergency  position  (F^. 
36).  In  this  position  air  from  the  auxiliary  reservoir  news  throupi 
port  t  to  the  top  of  the  emergency  piston,  foreing  it  downward  and 
unseating  the  emergency  valve  Brake-pipe  pressure  injpaasagea 
tlien  raises  the  check  valve,  passing  through  chamber  i  past  the 
emergency  valve  into  chamber  X  and  the  brake  cylinder.  At  the 
same  time  air  from  the  auxiliary  reservoir  flows  to  the  brake  cyBnder 
through  tail  port  s  and  port  r  until  the  pressures  in  the  aiudliaiT 
reserv^oir  and  brake  cylinaer  are  equal.  This  action,  it  wiU  be  noted. 
is  identical  with  that  of  the  standfard  quick-action  triple  ybItbb  and 
acconiplislies  tlie  same  results. 

Q  TRIPLE  VALVES. 

The  Q  type  of  triple  valves  are  identical  in  internal. oonfltniotkm 

and  operation  with  the  R  triples  above  described,  and  only  differ 

from  them  in  having  the  arrangement  of  aunliaiy  leBervoir  and 

pipe  connections  the  same  as  the  standard  quick-action  toiple  valves. 

TYPE  L  TRIPLE  VALVE. 

The  li  triple  valve  is  of  the  pipeless  type  and  designed  for  use  in 
high-speed  trains  consisting  of  five  or  more  cars,  but  should  also  be 
used  on  shorter  trains  when  the  conditions  of  service  are  such  that 
the  number  of  cars  per  train  may  at  times,  or  in  the  future,  be  in- 
creased to  more  than  five  cars. 

It  is  of  Xhv.  (luiek-aetion  triple  valve  type,  such  as  is  represented 
by  the  P  1  (F  27);  ])erf()mis  all  of  the  functions  of  this  class  of  triple, 
and  in  addition  others,  as  follows: 

Fii-st-  -"(^uiek  i{eeharg(i"  of  the  auxiliary  reservoir. 

Second — "(^uiek  Service"  application  of  the  brake. 

'i'lnrd  -''Graduated  Release  of  the  pressure  from  the  brake 
cylinder. 

Fourth — "High  Pressure  Emergency"  application 

It  re(iuires  th(j  usual  brake  pipe,  auxiliary  reservoir,  brake  cylin- 
der and  exhaust  connections,  and  an  additional  connection  for 
either  a  control  pipe  or  a  supplementary  reservoir. 

Fig.  37  illustrates  the  trij)le  valve  complete. 
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Fig.  38  is  a  vertical  cross  section  of  the  triple  in  release  position. 

Fig.  39  shows  the  actual  arrangement  of  ports  and  cavities  in 
the  graduating  valve,  slide  valve  and  slide-valve  bush. 

Figs.  40,  41,  42,  43  and  44  are  diagrammatic  cuts  showing  the 
triple  valve  in  its  several  positions. 

Operation  op  the  L  2  Triple  Valve. 

Charging.  Referring  to  Fig.  40.  Air  from  the  brake  pipe  enters 
the  triple  valve  through  passage  a,  e,  /  and  g  to  chamber  A,  thence 
througn  feed  groove  i  to  chamber  R  and  the  auxiliary  reservoir. 
Brake-pipe  air  in  passage  a  also  raises  the  check  valve,  passes  through 
chamber  Y,  ports  y  and  /  into  chamber  R  and  the  auxiliaiy  reser- 
voir. At  the  same  time  air  from  the  control  pipe  enters  the  triple 
valve  through  passage  x  and  flows  from  it  through  ports  a;,  k  and  y 
into  chamber  R  and  the  auxiliary  reservoir.  With  these  three 
channels  supplying  air  simultaneously  to  the  auxiliary  reservoir, 
maximum  pressure  is  obtained  very  quickly. 

The  rate  of  charging  the  auxiliary  reservoir  through  the  three 
channels  mentioned  is  such  that  a  given  volume  of  air  can  be  restored 
in  tlie  auxiliary  reservoir  in  the  same  interval  of  time  required  for 
the  exhaust  of  an  equal  amount  from  the  brake  cylinder  to  the  at- 
mosphere, thus  maintaining  an  available  maximum  braking  force 
at  all  times. 

Service  A  pplication.  The  triple  valve  being  in  charging  position, 
shown  in  Fig.  40,  a  service  reduction  of  brake-pipe  pressure  permits 
the  auxiliary-reservoir  pressure  to  move  the  piston,  slide  and  gradu- 
ating valves  to  the  left  to  service  position,  shown  in  Fig.  41. 

At  the  beginning  of  the  service  reduction,  and  before  the  slide  or 
graduating  valves  have  moved,  the  check  valve,  which  is  held  to  its 
seat  by  its  spring,  prevents  any  back  flow  of  air  through  port  y  from 
the  auxiliary  reservoir  to  the  brake  pipe. 

The  first  movement  of  the  piston  closes  feed  groove  i,  and  the 
graduating  valve  moving  with  it  closes  charging  ports  k  and ;  and 
the  exhaust  port  p.  With  the  shde  and  graduating  valves  in  service 
position,  shown  in  Fig.  41,  air  flows  from  the  auxiliary  reservoir 
through  ports  y,  z  and  r  to  the  brake  cylinder.  At  the  same  time 
air  in  the  brake-pipe  passage  a  raises  the  check  valve,  flows  through 
chamber  Y  and  ports  y  and  o  into  cavity  v  in  the  gi^uating  val^'e, 
thence  through  ports  q  and  r  to  the  brake  cylinder,  thus  producing  ft 
brake-pipe  reduction  at  the  same  time  that  the  auxiliary-reservoir 
pressure  is  flowing  to  the  brake  cylinder.  This  local  reduction 
from  tlie  brake  pipe  to  the  brake  cylinder  produces  what  is  known 
as  the  "Quick-Service'*  feature  and  results  in  a  quick  response 
of  all  triple  valves. 

'i  he  relative  capacity  of  the  ports  conducting  the  air  from  the 
auxiliary  reservoir  to  the  brake  cylinder,  and  from  the  brake  pipe 
to  the  brake  cyHnder,  is  such  that  the  pressure  in  the  auxiliary  ^e^e^ 
voir  reduces  more  rapidly  than  that  in  the  brake  pipe.  Therefore, 
when  tlio  brake  valve  is  lapped,  it  is  impossible  for  the  piston  and 
graduating  valve  to  remain  in  service  position.     K  the  Drake-pipe 
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Fig.  38  is  a  vertical  cross  section  of  the  triple  in  release  position. 

Fig.  39  shows  the  actual  arrangement  of  ports  and  cavities  in 
the  graduating  valve,  slide  valve  and  slide-valve  bush. 

Figs.  40,  41,  42,  43  and  44  are  diagranunatic  cuts  showing  the 
triple  valve  in  its  several  positions. 

Operation  of  the  L  2  Triple  Valve. 

Charging.  Referring  to  Fig.  40.  Air  from  the  brake  pipe  enters 
the  triple  valve  through  passage  a,  e,  /  and  g  to  chamber  A,  thence 
througn  feed  groove  i  to  chamber  R  and  the  auxiliary  reservoir. 
Brake-pipe  air  in  passage  a  also  raises  the  check  valve,  passes  through 
chamber  Y,  ports  y  and  /  into  chamber  R  and  the  auxiliaiy  reser- 
voir. At  the  same  time  air  from  the  control  pipe  enters  the  triple 
valve  through  passage  x  and  flows  from  it  through  ports  x,  k  ana  y 
into  chamber  R  and  the  auxiliary  reservoir.  With  these  three 
channels  supplying  air  simultaneously  to  the  auxiliary  reservoir, 
maximum  pressure  is  obtained  very  quickly. 

The  rate  of  charging  the  auxiliary  reservoir  through  the  three 
channels  mentioned  is  such  that  a  given  volume  of  air  can  be  restored 
in  the  auxiliary  reservoir  in  the  same  interval  of  time  required  for 
the  exhaust  of  an  equal  amount  from  the  brake  cylinder  to  the  at- 
mosphere, thus  maintaining  an  available  maximum  braking  force 
at  all  times. 

Service  Application.  The  triple  valve  being  in  charging  position, 
shown  in  Fig.  40,  a  service  reduction  of  brake-pipe  pressure  permits 
the  auxiliary-reservoir  pressure  to  move  the  piston,  slide  and^gradu- 
ating  valves  to  the  left  to  service  position,  shown  in  Fig.  41. 

At  the  beginning  of  the  service  reduction,  and  before  the  slide  or 
graduating  valves  liave  moved,  the  check  valve,  wliich  is  held  to  its 
seat  by  its  spring,  prevents  any  back  flow  of  air  through  port  y  from 
the  auxiliary  reservoir  to  the  brake  pipe. 

The  first  movement  of  the  piston  closes  feed  groove  i,  and  the 
graduating  valve  moving  with  it  closes  charging  ports  k  and  /  and 
the  exhaust  port  p.  With  the  slide  and  graduating  valves  in  service 
position,  shown  in  Fig.  41,  air  flows  from  the  auxiUary  reservoir 
through  ports  y,  z  and  r  to  the  brake  cylinder.  At  the  same  time 
air  in  the  brakci-pipe  passage  a  raises  the  check  valve,  flows  through 
chamber  Y  and  ports  y  and  o  into  cavity  v  in  the  graduating  valve, 
thence  through  ports  q  and  r  to  the  brake  cylinder,  thus  produdng  a 
brake-pipe  reduction  at  the  same  time  that  the  auxiliary-reservoir 
pressure  is  flowing  to  the  brake  cylinder.  This  local  reduction 
from  the  brake  pipe  to  the  brake  cyhnder  produces  what  is  known 
as  the  ''Quick -Service''  feature  and  results  in  a  quick  response 
of  all  triple  valves. 

The  relative  capacity  of  the  ports  conducting  the  air  from  the 
auxiliary  reservoir  to  the  brake  cyUnder,  and  from  the  brake  pipe 
to  the  brake  cylinder,  is  such  that  the  pressure  in  the  auxiliary  ^ese^ 
voir  reduces  more  rapidly  than  that  in  the  brake  pipe.  Therefore, 
when  the  brake  valve  is  lapped,  it  is  impossible  for  the  piston  and 
graduating  valve  to  remain  in  service  position.     K  the  Diake-pipe 
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tion  at  thp  brake  valve  and  through  '.Viamber  Y,  ports  y  and  o, 
f  V,  ports  q  and  r  to  the  brake  cylinder  reduces  the  brake-pipe 
ire  more  rapidly  than  the  auxiliary-reservoir  pressure  can  re- 
by  flowing  throueh  ports  y,  z  and  r  to  the  brake  cylinder,  the 
-valve  piston  willmove  further  to  the  left,  oarryiuE  with  it  t(ie 
valve.  This  further  movement  partially  or  compietely  closes 
jick-Bervico  port ;/,  thereby  automatically  guarding  against  the 
if  brake-pipe  reduction  being  so  great  as  to  bring  about  undo- 

hen  the  flow  ot  air  from  the  auxiliary  reservoir  to  the  brake 
ler  has  reduced  the  pressure  in  the  forcoer  to  lesa  than  that  in 
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e  pipe  pressui 


and  |radn- 
.._  lap  position    shonii  in  Fig  42 
1.     the  elide  \alve  are  closed 

jti  n   1  lie  brake  la  protected  from  evceffiiw 

ihe  connected  to  the  outlet  of  port 

rvice  position    commumcatiOQ  i 

I  r  to  port  h  through  port  r  f  and 

lliert,fcre   any  surplus  preasuie  in 

I  r    L,      TM  e  application  is  immethately  <lis- 

p}  irL  h\  the  safety  valve 

le  piston  lieiriB  in  service  lap  pomtion   shown  in  Fig 

rufci'-pipe  "  '         '   '         '        ' 


ru  nig  tin  brufci'-pipe  prci 


«  the  piston,  elide  and  ftiadu 


iiipg  TalvB  to  the  extreme  right  to  release  and  charging  position 
'{Fig.  40},  when  brake-cylinder  pressure  is  exhausted  through  ports 
~  and  n  into  cavity  w  in  the  graduating  valve,  thence  through  porta 
and  p.  At  the  same  time  the  auxiliary  reservoir  is  being  re- 
ajged  through  the  three  (^lianneLs  descrioed  under  the  heading 
■Charging." 

If  the  brake-valve  handle  is  moved  to  release  poaition  and  left 
re,  the  rine  of  brake-pipe  pressure  will  be  more  rajnd  than  that 
D  the  auxiliary  reservoir  causing  the  pistoit  to  remain  in  release 
lition,  resulting  in  a  full  releB.se  of  the  brake. 
GradiuUed  Release.  When  only  sufficient  air  is  permitted  to 
into  the  btake  pipe  to  move  the  piston,  slide  and  graduating 
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For  the  operation  of  these  duplex  regulating  portions,  three- 
way  cocks  are  provided,  being  connected  as  shown  in  the  piping 
diagram.  To  operate  these  cocks,  turn  the  handle  in  line  with  the 
pipe  leading  to  the  regulating  head  to  be  used,  high  or  low  pro- 
sure  as  desired.  This  will  cut  in  the  head  to  regulate  the  supply 
portion,  and  cut  off  the  pressure  to  the  one  not  in  use. 

Schedule  B-3HS  is  the  high  speed  brake.  It  indudes  tlM 
duplex  pressure  controller  and  the  duplex  pump  governor.  The 
regulating  heads  of  the  pressure  controller  should  be  adjusted  to 
70  pounds  and  110  pounds  for  brake  pipe  pressure,  and  the  pomp 
governor  heads  adjusted  to  90  pounds  and  130  pounds  for  the 
main  reservoir  pressure.  A  union  four-way  cock  is  used  witii 
the  regulating  heads  of  the  pressure  controller.  This  is  a  spedil 
cock  with  a  connection  to  each  regulating  top,  one  to  the  supply 
pipe,  between  the  controller  and  brake  valve,  and  one  to  the  pipe 
between  the  brake  valve  and  accelerator  reservoir.  When  the 
handle  of  the  four-way  cock  is  in  the  position  to  operate  the  regu- 
lating head  adjusted  to  110  pounds  brake  pipe  pressure,  a  flnull 
port  in  the  accelerator  reservoir  connection  is  brought  into  com- 
munication with  a  port  to  the  atmosphere.  The  object  of  thii 
port  is  to  prevent  more  than  the  usual  predetermined  reduction  of 
brake  pipe  air,  obtained  in  the  graduating  notches,  taking  place 
with  110  pounds  pressure.  A  union  three-way  cock  connected  to 
the  main  reservoir  and  pump  governor  regulating  tops  is  used  to 
change  the  main  reservoir  pressures. 

The  piping  diagrams  of  the  four  schedules  of  the  B-3  equip- 
ment, shows  the  several  parts  comprising  each  schedule,  as  wdl 
as  the  proper  pipe  connections.  This  equipment  is  an  improre- 
ment  on  former  equipments.  It  not  only  includes  all  necesBSiy 
features  for  the  automatic  brake,  but  also  a  straight  air  brake  for 
the  locomotive  and  tender,  all  operated  by  the  automatic  brake 
valve,  Avithout  any  additional  positions. 

Some  of  the  notable  improvements  incorporated  in  the  B-3 
brake  valve,  which  will  be  appreciated  by  those  who  come  in  eon- 
tact  with  it,  are:  the  use  of  tap  bolts  instead  of  screws  to  fftatea 
the  valve  cover  to  the  body;  port  O  is  cored  in  the  valve  body 
instead  of  being  drilled  through  the  cover;  the  projection  for  eea- 
tering  the  piston  packing  leather  EY  107  is  on  the  piston  instead 
of  on  the  follower.  A  new  packing  leather  can  now  be  applied 
without  removing  the  piston  from  the  brake  valve.  It  is  only 
necessary  to  remove  the  back  cap  and  the  piston  follower. 

Other  parts  of  the  equipment  fully  described  under  their  dif- 
ferent headings  are  the  1^^  pressure  controller  l^  which  thi 
brake  pipe  pressure  is  regulated ;  the  accelerator  valve  which  asnib 
the  brake  valve  in  discharging  brake  pipe  air  when  making  service 
applications  with  long  trains,  the  %''  controller  which  eontrob 
the  straight  air  brake  pressure;  the  high  speed  controner  which 
acts  as  a  reducing  valve  for  the  driver  and  track  braks 
the  lever  safety  valve  and  the  quick  release  valvew 
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MANIPULATION. 


To  apply  the  automstic  brakes  on  the  loeomotiTa  and  traia, 
aove  tlie  liandie  of  the  brake  valve  to  the  graduatdng  notch  nec- 
iBsarj  to  make  the  required  brake  pipe  reduction. 

To  roIeas(>  both  lucomotiTe  and  train  brakes,  move  the  handle 
n  Buntiirig  and  Straight  air  release  position. 

To  Telease  the  traiu  brakes  and  hold  the  locomotive  brakes  set, 
Dove  the  handle  to  Automatic  release  and  Straight  Air  Applica- 
ion  position. 

To  applj  the  locomotive  brakes  (Straight  Air),  move  the 
lanclle  to  Full  Automatic  release  and  Straight  Air  Application 
losition. 

To  relftaao  the  locomotive  brakes  move  the  handle  to  Bunaing 
ind   Straight  Air  release  position. 

To  apply  the  brakes  in  an  emergency,  move  the  handle  quickly 
»  Etnergeni^y  position  and  leave  it  there  until  the  train  stops. 

In  rase  the  automatic  brakes  are  applied  by  the  bursting  of  a, 
lose,  the  train  parts,  or  a  eonduetor's  valve  is  opened,  place  the 
landle  in  Lap  poailio 

To  graduate  off  o 
Itolding  the  train   brakes  applied, 
nske  the  required  reduction. 

The  handle  of  the  brake  valve  will  be  found  to  nork  freely  and 
saaily  at  all  times,  as  the  pressure  on  the  main  slide  valve  doei 
act  exceed  the  manimum  brake  pipe  pressure. 

The  cylinder  gauge  will  nhav/  at  all  times  the  pressure  in  the 
locomotive  brake  cylinder  and  should  be  observed  in  brake  manip- 
3latiom. 

Where  there  are  two  or  more  locomotives  in  a  train,  cut-out 
Soek  No.  1  should  be  turned  to  close  the  brake  pipe  and  the  brake 
valve  handle  carried  in  Sunning  and  Straight  Air  release  position 
3n  all  locomotives  except  the  one  from  vchich  the  brakes  are  oper- 
>ted. 

In  case  it  becomes  necessary  to  cut  out  the  Straight  Air  brake, 
Slose  cut-out  cock  No.  'S,  located  in  the  straight  air  pipe. 

To  cut  out  the  automatic  brake  on  the  engine,  cIobb  cut-out 
:oek  No.  6,  located  in  the  pipe  conuerting  the  triple  valve  vrith 
the  double  cheek  valve.  By  locating  the  cut-out  cock  at  this  point 
^e  auxiliary  reservoir  will  remain  charged  if  the  brake  is  cut  out, 
ud  can  be  cut  in  immediately  should  it  be  so  desired.  This  cut- 
3ut  cock  and  also  cut-out  cock  No.  3  are  special;  they  are  of  tha 
iree-way  pattern  ard  when  turned  off  drain  the  pipes  leading  to 
:he  double  check  valve,  which  insures  the  check  valve  remaining 
leeted  in  the  direction  of  the  closed  cock.  If  desired,  cnt-ont 
»ck  No.  8  can  be  HubstitutCiJ  for  cock  No.  8j  the  latter  is,  how- 
sver,  recominen(lp<i. 

The  main  reservoir  cock  No,  4  is  to  cut  off  the  supply  of  air 
vben  removing  any  of  the  apparatus  except  the  governor. 
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The  straight  air  coDtroIler  is  to  limit  the  pressure  in  the  driver, 
ik  and  tender  brake  cylindera  for  the  Htrnight  air  brake,  find 
aid  be  adjusted  to  40  pounds  pressure. 

Cut-out  eocka  Nos.  5,  fi  and  7  are  recommended  when  truck 
he  is  used,  their  pnrpose  being  fuilj  uoderstood.  Nob.  9  and 
can  be  added,  if  desired,  so  that  the  driver  brake  cylinderB  and 
•rvoir  can  be  eut  out  and  engine  truck  brake  operated  by  truck 
ke  reservoir. 

B-3  BHAKE  VALVE. 

Figure  1  iB  a  longitudinal  side  section  of  the  brake  valve  (Run- 
B  ptsition),  Hhowing  the  main  sbde  %alve  EV  312,  and  how  the 
duating  valve  EV  317  la  controUei  by  the  piiton  EV  311  and 
■r  FV  302,  also  port  0  in  the  baek  cap,  Lloscd  by  the  vent 
fe  EV  180  This  view  also  showa  the  different  poaition^  of  the 
ke  vaiie  handle  Pig  3  is  a  Lrosa  aeition  throogh  the  vjJve 
Hr  view)  Fig  4  19  a  crosa  section  through  the  mam  alido 
te,  EV  313  This  view  shows  the  main  resarvoir  and  brake 
B  connection  It  also  shows  the  location  of  passage  H,  wbii-h 
BettB   the   supplemetJtary   rcamoir  and   ehamber   D,   bark   of 

on  EV  311,  also  port  0  drilled  to  the  slide  valie  seat  and 
ity  E  in  the  slide  vahe  hig  i  la  a,  top  view  of  tbe  valve 
h  the  cover,  olide  valve  and  handle  removed,  showing  tbe  seat 
donnections  for  the  straigbt  air  and  divided  reaervoir  pipes. 
shows  the  opening  through   the  slide  vaive  seat  to   the  brake 

e  chamber  A,  beneath  the  slide  vllve      B  is  a  cavih   batk  of 

slide  valte  sent,  into  whiih  the  air  Hows  trom  the  main  reai>r 
pi[  p,  although  all  the  Epjie  under  the  valve  LOicr  jnd  aboie 

skde  \al\e  is  known  as  ehamber  B  C  is  the  exhaust  |  »sa4gc 
s  through  to  the  exb  lunt  pls'<agp  and  ib  an  exh  luat  fiort  for 

straight  air  brake  in  running  and  Rtraight  air  rtW^L  ju^itiona 
IS  alto  an  exhaust  port  for  the  iir  from  chambtr  Ll  through 
t  O  in  the  release,  running  <inl  lap  positions  Port  T  is  to  the 
elerator  reservoir  Port  W  le  to  the  passlge  H  and  the  sup 
nentary  ^e•^et^ol^      The  location  ol  port  O  in  the  seat  la  aJao 

Port  O  IB  used  tor  the  purfose  of  'venting  air  from  chamber 
o  the  ttniosphere  so  is  to  pprinit  piston  EV  31!  to  return  to 
normal  position  (Pig    1)    when  xpleasing  brakes      It  runs  from 

vent  lalve  sett  llirough  the  link  c ip,  lengthwise  through  the 
T  of  the  bnke  lahe  to  j  1 1  int  shown  m  Fig    *,  thenue  up  to 

seat  of  the  slide  uilve  It  ii  rnnnected  to  the  exhaust  pissagft 
ca\ity  R  in  the  all  ie  lahe,  ind  port  V  in  the  seat,  in  full  re 
te,  running  and  lap  poKifions 

<_hamber  D  air  if  prevented  from  escaping  to  the  atmosphere 

these  positions  b\   the  lent  vihe  EV  1S(I  on  the  end  of  piston 

311      Just  before  the  slide  \ahe   reaLhea  the  first  graduat- 

notth,  it  cavers  port  U,  so  Ihdt  when  the  piston  moves  forward 
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The  straiglit  air  controller  is  to  limit  tbe  presaure  in  the  driver, 
ak  and  tender  brake  cylinders  for  the  straight  air  brake,  and 
uld  be  adjusted  to  40  pounds  presaure. 

Cut-out  cocks  Noa.  5,  S  and  7  are  recommended  when  truck 
ke  is  used,  their  purpose  being  fully  uuderstood.  Noa,  9  and 
can  be  added,  if  desired,  so  that  the  drirer  brake  cylinders  and 


ke 


i  and  engine  truck  brake  operated  by  truck 


B-3  BRAKE  VALVE. 

I  igure  1  la  a  longitudinal  si  Ic  section  of  the  brake  valve  (!Bnn 
S  position)  shoivmg  the  main  slide  YSlve  EV  312  and  how  the 
duating  valve  EV  317  is  controlled  by  tbe  pi'^ton  EV  311  and 

r  LV  30"  alsD  port  O  in  the  back  tap  olosed  by  the  vent 
fe  EV  ISO  Thi3  Mew  aho  ebowa  the  different  poaitionB  of  the 
ke  valve  handle  Fig  3  is  a  crass  seition  tbrougb  tbe  \ahe 
ar  view)  Fig  4  is  a  cross  eettion  through  the  main  slide 
ve  EV  31  This  \iew  sbows  the  nidin  reservoir  and  brake 
e  connection  It  also  nhons  tbe  loc&tioa  of  passage  H  which 
necls   the   supflementiry   reservoir   anl   cbamber   D    back   of 

(in  FV  311  also  port  O  drilled  to  tbe  slide  valve  seat  and 
ity  R  m  Ibe  slide  valve  F  g  _  is  a  top  view  of  the  valve 
b  the  r    sill       i!  c     nd  handle  temo\ed    shoning  the  seat 

coon  I  1 1  air  and  divided  reservoir  pipes, 

show       I  1     the   sli  ie  valve  neat  to  Ibe  brake 

e  (i  1   Ip     ahe      B  ii  &  <av  U   hi  k  of 

si  1p  I     11  a  r  tlowi  from  thp  mun  reaor 

pi|e         I      J,     j1  10  uuler  tie  vnl^e  eoier  and  above 

sliJe  vdl  e  IS  kuuHU  a  chamber  B  C  is  the  eihiiust  pissage 
8  tl  rougl    to   the  exhaust  passage  and  is  an  eihuuat  port  for 

straight  air  brike  in  running  and  straight  air  release  positions 
19  alho  an  exhaust  port  for  the  air  from  chaml  er  D  through 
t  O  in  the  release  running  and  lap  positions  Port  T  la  to  the 
Blprator  reservoir  Port  U  is  to  the  iassage  H  and  the  sap 
neutar^   reservoir      The  lo  ation  of  port  0  in  the  seat  is  also 

Port  0  is  used  f  r  the  j  ir[  use  nf  venting  air  from  ehamber 
o  tlu  atn  ospLer.  a  js  t  j  r  n  t  j  ist  u  EV  311  to  return  to 
Bornnl  position  (Fig    1)    wl    a  r  I     sing  brakes      It  runs  from 

vent  valve  seat  tbrougl  t)  t  b  k  cap  Ipagthmse  through  the 
y  of  the  brake  val      tu  i  ju    t  abowa  in  Fig   4   thence  up  to 

seat  of  the  ilid  v^l  e  It  a  onnected  to  the  enhnu'it  passage 
'     "        "       ■   '         '        anl  port  V  la  the  seat   in  (uU  re 

te  I  from  es  aping  to  the  atmosphere 
t  lal  e  F\  ISO  on  the  end  of  piston 
tide  valie  reaches  tbe  first  gradnat- 
0  thit  when  the  piston  moies  forward 


,av  ty  R  m 

tbe  »l 

d      a 

!B   running  a 

nd  la 

t   1 

thambcr  D 

these  posil  0 

as  bv  the 

311       Just 
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e  tic 

nctch   It  covers  I 
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For  the  operation  of  these  duplex  regulating  portions,  three- 
way  cocks  are  provided,  being  connected  as  shown  in  the  piping 
diagram.  To  operate  these  cocks,  turn  the  handle  in  line  with  the 
pipe  leading  to  the  regulating  head  to  be  used,  high  or  low  pres- 
sure as  desired.  This  will  cut  in  the  head  to  regulate  the  supply 
portion,  and  cut  off  the  pressure  to  the  one  not  in  use. 

Schedule  B-3HS  is  the  high  speed  brake.  It  includes  the 
duplex  pressure  controller  and  the  duplex  pump  governor.  The 
regulating  heads  of  the  pressure  controller  should  be  adjusted  to 
70  pounds  and  110  pounds  for  brake  pipe  pressure,  and  the  pump 
governor  heads  adjusted  to  90  pounds  and  130  pounds  for  the 
main  reservoir  pressure.  A  union  four-way  cock  is  used  with 
the  regulating  heads  of  the  pressure  controller.  This  is  a  special 
cock  with  a  connection  to  each  regulating  top,  one  to  the  supply 
pipe,  between  the  controller  and  brake  valve,  and  one  to  the  pipe 
between  the  brake  valve  and  accelerator  reservoir.  When  the 
handle  of  the  four-way  cock  is  in  the  position  to  operate  the  regu- 
lating head  adjusted  to  110  pounds  brake  pipe  pressure,  a  small 
port  in  the  accelerator  reservoir  connection  is  brought  into  com- 
munii'ution  with  a  port  to  the  atmosphere.  The  object  of  this 
port  is  to  prevent  more  than  the  usual  predetermined  reduction  of 
brake  j)ipe  air^  obtained  in  the  graduating  notches,  taking  place 
with  110  pounds  pressure.  A  union  three-way  cock  connected  to 
the  main  reservoir  and  ])ump  governor  regulating  tops  is  used  to 
change  the  main  reper>'oir  pressures. 

The  piping  diagrams  of  the  four  schedules  of  the  B-3  equip- 
ment, shows  the  several  parts  comprising  each  schedule,  as  well 
as  the  proper  pipe  connections.  This  equipment  is  an  improve- 
ment on  former  equipments.  It  not  only  includes  all  necessary 
features  for  the  automatic  brake,  but  also  a  straight  air  brake  for 
the  locomotive  and  tender,  all  operate<l  by  the  automatic  brake 
valve,  without  any  additional  positions. 

Some  of  the  notal)le  improvements  incorporated  in  the  B-3 
brake  valve,  which  will  be  appreciated  by  those  who  come  in  con- 
tact with  it,  are:  the  use  of  tap  bolts  instead  of  screws  to  fasten 
the  valve  cover  to  the  body;  port  O  is  cored  in  the  valye  body 
instead  of  being  drilled  through  the  cover;  the  projection  for  cen- 
tering the  jiiston  jiacking  leather  KV  107  is  on  the  piston  instead 
of  (m  the  follower.  A  new  packing  leather  can  now  be  applied 
without  removing  the  piston  from  the  brake  valve.  It  is  only 
necessary  to  remove  tlio  back  caj)  an<l  the  ]>iston  follower. 

Other  jjarts  of  th<»  equipment  fully  described  under  their  dif- 
ferent headings  are  the  IVt"  i>resHure  controller  by  which  tht 
brake  pipe  jjressure  is  regulated  ;  the  accelerator  valve  which  assists 
the  brake  valve  in  discharging  brake  pipe  air  when  making  service 
applications  with  long  trains,  the  %^  controller  which  controls 
the  straight  air  brake  pressure;  the  high  speed  controller  which 
acts  as  a  reducing  valve  for  the  driver  and  truck  braka  cylinden^ 
the  lever  safety  valve  and  the  quick  release  valve. 
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aDtotnaticallj  close  the  service  esbouBt  port  F,  and  unseats  veat 
Ive  EV  180,  chamber  D  air  only  gets  to  the  face  of  the  slide 
ve.  When  the  brake  valve  is  placed  in  the  full  releaae,  running 
lap  positions,  uir  from  chamber  D  flows  through  port  O,  uavity 
and  port  V  to  tbe  atmosphere  until  the  pressure  in  chamber  D 
alightly  below  that  in  ehamber  A  (brake  pipe),  when  tbe  brake 
le  presBore  being  the  greater  it  forces  pistoli  EV  311  to  the  po- 
ion  shown  in  Tig.  1,  seating  the  vent  valve,  and  preventing  fur- 
tr  escape  of  ehamber  D  air. 

EV  326  is  a  pipe  bracket  bolted  to  the  aide  of  the  brake  valve. 
has  two  pipe  connections,  one  to  the  main  reservoir  and  tbe 
lei  to  the  brafce  cjlinders.  Dotted  lines  show  the  cored  passage 
im  the  mairi  reservoir  connection  to  port  N,  and  from  port  E  to 
1  eyliuder  pipe  connection. 

Figure  5  shows  the  face  of  the  slide  valve.  F  and  Q  are  tbe 
'vice  exhaust  ports  and  are  cotioected  by  a  paesage  through  the 
Iter  of  the  slide  valve.  J  and  K  are  tbe  emergency  exhaust 
rts  connected  by  paeeages  on  each  side  of  the  central  passage, 
inecting  F  and  G.  S  is  a  small  port  connected  by  passage  X  t« 
i  eloDgated  port  Ac,  which  registers  with  port  T  in  the  seat  in 

the  service  application  positions.  P  is  a  groove  whose  func- 
n  is  to  connect  port  W  and  the  supplementary  reservoir  with 
ike  pipe  pressure  in  release  and  running  positions.  L  is  a 
asage  through  which  air  passes  from  the  main  reservoir  {Upe  to 
i  brake  cylinder  pipe  in  straight  air  application,  position.  B  ii 
lavity  connecting  ports  E  and  V  in  the  running  and  straight  air 
ease  positions  to  release  the  straight  air  brake  and  0  and  V 
release,  running  and  lap  positions.  It  also  permits  the  partial 
ening  of  port  N  to  E  in  the  last  graduating  notch  and  full  open- 
X  in  emergency  position.  Forts  M  are  through  the  slide  valve 
3  o'e  for  charging  the  brake  pipe. 

Main  reservoir  air,  reduced  to  brake  pipe  pressure  by  the  pres- 
re  controller,  flows  into  chamber  B.  The  slide  valve  EV  313 
itrola  the  flow  of  air  from  the  main  reservoir  to  the  brake  pipe 
d  from  the  brake  pipe  to  the  atmosphere.  The  brake  pipe  is 
inected  to  chamber  A.  Discharge  of  brake  pipe  air  to  the 
tiQBphere  for  service  applications  oiicuts  through  ports  F  and  Q 
d  eihaust  passage  C,  but  for  emergency  applications  through 
rts  J  and  K  and  exlmuBt  passage  C.  In  full  automatic  release 
sition  air  is  free  to  pass  from  the  tnain  reservoir  to  the  braka 
3e  through  ports  M,  and  past  the  end  of  the  slide  valve  EV  312. 

the  running  position  porta  M  only  are  open  betewen  the  main 
)ervoir  and  brake  pipe,  but  tliey  are  sufficiently  large  to  permit 
eaee  of  train  brakes.  Small  slide  valve  EV  317  is  a  cut-off  or 
ailuatiug  valve  operated  by  piston  EV  311  and  lever  EV  312. 

service  applications  it  automatically  laps  pott  F  and  stops  tbe 
ichHrge  of  brake  pipe  air  when  the  brake  pipe  reduction  corre- 
onding  to  the  service  graduating  notch  in  which  the  handle  in 
a^ced  has  been  made.     Piston  EV  311,  which  is  exposed  on  ona 
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latieally  close  the  Berviee  exhaust  port  F,  and  unseats  vgnt 
V  180,  ehamher  D  air  onlj  gets  to  the  face  of  the  slide 
When  the  brnke  valve  is  placed  in  the  foil  release,  running 
ositioQH,  air  from  chamber  D  flows  through  port  O,  cavity 
lort  V  to  the  atmosphere  until  the  pressure  in  chamber  D 
I7  below  that  in  chamber  A  (brake  pipe),  nhen  the  braks 
■ssure  being  the  greater  it  forces  pistoh  EV  311  to  the  po- 
iDwn  in  Fig.  1,  seating  the  vent  valve,  and  preventing  fur- 
ape  of  ebamber  D  air, 

126  is  a  pipe  bracket  bolted  to  the  side  of  the  brake  valve, 
two  pipe  connections,  one  to  the  main  reservoir  and  the 

the  brake  cj'linderB.  Dotted  lines  show  the  cored  paasags 
}  main  reservoir  connection  to  port  N,  and  from  port  E  to 
ider  pipe  connection, 

re  5  shows  the  face  of  the  slide  valve.  F  and  O  are  the 
!xhanst  ports  and  are  connected  bj  a  passage  through  the 
if  the  slide  valve.  J  and  K  are  the  emergency  exhaust 
nnected  by  passages  on  each  side  of  the  central  passage, 
ng  F  and  O.  S  is  a  small  port  connected  by  passage  X  to 
gated  port  Ac,  which  regiatera  with  port  T  in  the  seat  in 
service  application  positions.  P  is  a  groove  whose  fuue- 
to  connect  port  W  and  the  supplementary  reservoir  with 
ipe   pressure   in   release   and   running   positions.     L   is   a 

through  which  air  passes  from  the  main  reservoir  pipe  to 
Le  cyJioder  pipe  in  straight  air  application  position.     R  is 

connecting  ports  £  and  V  in  the  running  and  straight  air 
positions  to  release  the  straight  air  brake  and  0  and  V 
<e,  running  and  lap  positions.     It  also  permits  the  partial 

of  port  N  to  E  in  the  last  graduating  notch  and  full  open- 
imergency  position,     Ports  M  are  through  the  slide  valve 

for  charging  the  brake  pipe. 

L  reservoir  air,  reduced  to  brake  pipe  pressure  by  the  pres- 

itroller,  flows  into   chamber  B.     The  slide  valve  EV   312 

the  flow  of  air  from  the  main  reservoir  to  the  brake  pipe 
m  the  brake  pipe  to  the  atmosphere.  The  brake  pipe  in 
td  to  chamber  A.  Discharge  of  brake  pipe  air  to  thij 
ere  fnr  service  applications  occurs  through  ports  F  and  0 
,auat  passage  C,  but  for  emergency  applications  through 

and  K  and  exhaust  passage  C.     In  full  automatic  release 

air  ia  tree  to  pass  from  the  main  reservoir  to  the  brake 
ough  ports  M,  and  past  the  end  of  the  slide  valve  EV  312. 
■uniiing  position  ports  M  oniy  are  open  betewen  the  main 
r  and  brake  pipe,  but  they  are  sufHciently  large  to  permit 
d£  train  ImikeH.  Small  slide  valve  EV  317  is  a  cut-off  or 
ing  valve  operati'd  by  piston  EV  311  and  lever  EV  312, 
ce  applicBlioiifl  it  uutomatically  laps  port  F  and  stops  the 
;e  of  brake  riipe  air  nhen  the  brake  pipe  reduction  corre- 
I!  to  the  service  Kf^duating  notch  in  which  the  handle  ji 
las  been  made.     Piston  EV  311,  which  is  eiposed  on  oni 
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I  to  brnke  pipe  pressure  nnd  on  the  other  to  chamber  D  or  aap- 
Qentary  reservoir  presaure,  thruuyh  the  agentv  of  lever  EV  302 
■ea  valve  EV  317  to  move  autom'jtiLiilJ\  whate\er  diitance  is 
y  to  close  port  F 


RELEASE  POSITION. 

Automatic  BEiJ!At,e  aj.d  STHAirnr  4ik  Aphjcation  Posmos 
g    6)       The   purpose   of  this  pos  tioo  is  to   promptly  releaae 

recharge  the  automatic  brakes  and  to  apply  the  st«iight  atr 
lies  or  rptain  the  ire-wure  in  the  locomotiie  an  i  tender  brake 
nders  In  thm  {ost  □  ir  flow  a  direLtiv  from  ihamber  B 
iin  rewrio  r)    int     cl  an  ber   4    (bnkp  pipe)    pist  the  end  of 

slide  valve  and  through  ports  \[  Port  O  is  open  to  the  at 
phere  through  pott  V  to  jerniit  fisfon  EV  ^11  to  return  to  its 
ma]  position      Fort  T  is  open  to  the  atmosphere  through  J  and 

The  supplementary  reier  oir  is  being  charged  to  brake  pipe 
isure  through  groaie  P  anl  jort  W  from  chamber  A  Port  E 
irought  int  communii ation  wjtb  rort  N  by  passage  L  permit 
f   atr  to   pass  to   the   1  Lomotive   and   tender   brake   cylinders 

ugh  the  straiRht  air  iipe  anl  double  check  valve  until  shut  off 
the  %  pressure  contrnHer  the  regulating  top  of  which  is  con 
ted  tt   the  straight  a  r  ]  ii  o  and  ad;]UBted  at  40  pounds      By 

ing  the  \a}  e  ha n  lie  ab  ut  midivav  between  release  and  run 
(T  joaitions  the  straiglt  air  ports  lan  be  lapped  making  it  pos 
e  to    ntreaac  or    le  ^c^aL  tht.  brake  cylinder  pressure  as  may 


ET  NM\(    POSITION 

TRMfHT  \!a  Rlleasj  Positiov  (lig  7)  This 
mti  1  n  wl  h  to  place  the  handle  when 
he  Irniu  lai  h  nmotiie  brakes  BimiUtaneously 
n  ght  air  brake  v-heu  it  only  has  bi»n  airbed. 
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to  brake  pipe  preaHure  anJ  on  tie  other  to  chamber  D  or  sup- 
entary  reservoir  presaun  thr  ut,h  the  dgeni;\  of  levpr  EV  302 
«  valve  EV  ^17  to  n  ore  auto  i  ■iti  .ill^  «hBtp\er  distance  is 
ieary  to  close  port  P 


AFSCTJXAc 

"iTiiir^    ,1 


WNLEVOJR 

Fig.  e. 

KELLASE  POSITION 

□  Belease  akd  'Straight  Air  Application  PoainoN 
6)  The  purpose  of  th  s  pos  tion  s  to  promptly  release 
recharge  the  automatic  brakes  and  to  apply  the  straight  air 
es  or  reta  n  the  pressuro  in  the  locomotive  and  tenler  brake 
ders  In  th  a  pos  t  on  d  r  fl  si  reetlv  fron  cl  an  ber  B 
n  reservo  r)      nto     larnler  A   {brako  j:  i.e)    pist  the  eni  of 

1  de  alve  and  thru  ^h  jorts  "\I  Port  0  s  open  to  the  at 
fatre  through  port  V  to  porn  t  p  «ton  EV  311  t  return  to  ta 
ai  fofi  tion  Port  T  a  u]  pn  to  the  atn  oaphere  through  J  and 
The  BU£  plementiry  resor  or    s  be  ng  charge!  t     brako  p  pe 

ure  throngb  groo  (  P  an  i  port  W  from  hambtr  A  Port  E 
ou^ht  into  commun    at    u  w  th  i  ort  N  by  passage  L   pprm  t 

a  r  to  pass  to  the  1  omnt  e  and  tender  brake  eyi  nders 
ugh  the  Btra  ght  b  r  f  pe  an  1  ]o  ble  heik  valve  until  shut  off 
he  1^1  pressure  ontraller  the  regilat  ng  top  of  wh  Ui  s  on 
"d  tu  the  straight  a  r  7  pe  and  adjustel  at  41  pounds  By 
ng  tie  ia1  e  ban  lie  uVnut  in   I   ay  between  release  anl  run 

pos  t  ons  the  straight  air  potts  pan  be  lapped   making    t  pos 

t      n  rease  or  de  reaao  the  brake     yl  nder  pressure  as  may 


5t^T^M^^  position 

fU>MNG  AMD  SThAl'.lIT  AlK   RELEASL  Pi:  S.1T10S    (Fig.    l).     Thl8 

he  proper  positicm  in  which  to  place  tbe  handle  when 
iiig  to  releasa  tbe  train  and  Inconiotive  brakes  aimultnueously, 
]  releane  the  straight  air  brake  when  it  only  has  been  applied. 
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For  the  operation  of  these  duplex  regulating  portions,  three- 
way  cocks  are  provided,  being  connected  as  shown  in  the  piping 
diagram.  To  operate  these  cocks,  turn  the  handle  in  line  with  the 
pipe  leading  to  the  regulating  head  to  be  used,  high  or  low  pres- 
sure as  desired.  This  will  cut  in  the  head  to  regulate  the  suppW 
portion,  and  cut  off  the  pressure  to  the  one  not  in  use. 

Schedule  H-3HS  is  the  high  speed  brake.  It  includes  the 
duplex  pressure  controller  and  the  duplex  pump  governor.  The 
regulating  lieads  of  the  pressure  controller  should  be  adjusted  to 
70  pounds  and  110  pounds  for  brake  pipe  pressure,  and  the  pump 
governor  heads  adjusted  to  90  pounds  and  130  pounds  for  the 
main  reservoir  i)ressure.  A  union  four-way  cock  is  used  with 
the  regulating  heads  of  the  pressure  controller.  This  is  a  special 
cock  Avith  a  connection  to  each  regulating  top,  one  to  the  supply 
pi  1)0,  between  the  controller  and  brake  valve,  and  one  to  the  pipe 
betw(>en  the  brake  valve  and  accelerator  reservoir.  When  the 
handle  of  the  four-way  cock  is  in  the  position  to  operate  the  regu- 
lating head  adjusted  to  110  pounds  brake  pipe  pressure,  a  small 
port  in  the  accelerator  reservoir  connection  is  brought  into  com- 
munication Avith  a  port  to  the  atmosphere.  The  object  of  this 
port  is  to  j)revont  more  than  the  usual  predetermined  reduction  of 
l)r;ike  pi})e  air,  obtained  in  the  graduating  notches,  taking  place 
with  110  pounds  pressure.  A  union  three-way  cock  connected  to 
the  main  reservoir  and  pump  governor  regulating  tops  is  used  to 
change  the  main  resers'oir  pressures. 

The  piping  diagrams  of  the  four  schedules  of  the  B-3  equip- 
ment, shows  the  several  parts  comprising  each  schedule,  as  well 
as  the  i)ro[)er  pipc^  connections.  This  equipment  is  an  improve- 
ment on  former  equipments.  It  not  only  includes  all  necessary 
features  for  the  automatic  brake,  but  also  a  straight  air  brake  for 
the  locomotive  and  tender,  all  operated  by  the  automatic  brake 
valve,  without  any  additional  positions. 

8ome  of  the  notable  improvements  incorporated  in  the  B-3 
brake  valve,  which  will  be  appreciated  by  those  who  come  in  con- 
tact Avith  it,  are:  the  use  of  tap  bolts  instead  of  screws  to  fasten 
the  valve  cover  to  the  body;  port  O  is  cored  in  the  valve  body 
instead  of  being  drilled  through  the  cover;  the  projection  for  cen- 
tering the  i>iston  packing  leather  EV  107  is  on  the  piston  instead 
of  on  the  follower.  A  new  packing  leather  can  now  be  applied 
without  removing  the  piston  from  the  brake  valve.  It  is  only 
necessary  to  remove  the  back  cap  and  the  piston  follower. 

Other  ])arts  of  the  equipment  fully  described  under  their  dif- 
ferent h(»adiugs  are  tlie  IVi"  pressure  controller  by  which  th« 
brake  i)ipe  i)ressure  is  regulated ;  the  accelerator  valve  which  assists 
the  brake  valve  in  discharging  brake  pipe  air  when  making  service 
api)lications  with  long  trains,  the  %''  controller  which  controls 
tlu^  straight  air  brake  pressure;  the  high  speed  controller  which 
acts  jis  a  reducing  valve  for  the  driver  and  truck  brake  cylinden^ 
the  lev(?r  safety  valve  and  the  quick  release  valve. 


■      To 
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MANIPULATION. 


To  apply  the  antomitic  brakes  on  the  hcomotln  and  train, 
aove  tbe  handle  of  the  bTake  valve  to  the  graduating  notcli  nec- 
essary to  make  the  required  brake  pipe  reduction. 

To  release  both  locomotive  and  train  brakes,  move  the  bandle 
to  Running  and  Straight  air  release  position. 

To  release  tbe  train  brakes  and  hold  the  locomotive  brakes  Bet, 
move  the  handle  to  Automatic  release  and  Straight  Air  Applica- 

To  apply  the  locomotive  brakes  (Straight  Air),  move  the 
han^e  to  Full  Automatic  release  and  Straight  Air  Application 
position. 

To  release  the  locomotive  brakes  move  the  handle  to  Bunning 
Bud   Straight  Air  release  position. 

To  apply  the  brakes  in  an  emergency,  move  the  handle  quickly 
to   Emergency  position  and  leave  it  tbere  until  the  train  stops. 

Id  case  the  automatic  brakes  ate  applied  by  the  bursting  of  a 
bose,  the  train  parts,  or  a  conductor's  valve  is  opened,  place  the 
handle  in  Lap  position  to  retain  the  main  reservoir  pressure. 

To  grsduate  off  or  entirely  release  the  locomotive  brakes  white 
iLolding  the  train  brakes  applied,  use  the  lever  safety  valve  to 
make  the  required  reduction. 

The  handle  of  tbe  brake  valve  will  be  found  to  work  freely  and 
easily  at  all  times,  as  the  pressure  on  the  main  slide  valve  does 
not  exceed  the  maximum  brake  pipe  pressure. 

The  cylinder  gauge  viill  show  at  all  times  the  pressure  in  the 
locomotive  brake  cylinder  and  should  be  observed  in  brake  manip- 
ulations. 

Where  there  are  two  or  more  locomotives  in  a  train,  cut-out 
cock  No.  1  should  be  turned  to  close  the  brake  pipe  and  tbe  brake 
valve  handle  carried  in  Running  and  Straight  Air  release  position 
OB  all  locomotives  except  tbe  one  from  which  the  brakes  are  oper- 

In  case  it  becomes  necessary  to  cut  out  the  Straight  Air  brake, 
close  cut-out  cock  No.  3,  located  in  the  straight  air  pipe. 

To  cut  out  the  automatic  brake  on  the  engine,  close  cut-out 
cock  No.  6,  lociited  in  the  pipe  connecting  the  triple  valve  with 
the  double  Khei^k  vnlve.  By  locating  the  cut-out  cock  at  this  point 
the  suiiliary  reaervoir  nil!  remain  charged  if  the  brake  is  cut  out, 
and  can  be  cut  in  immediately  should  it  be  so  desired.  This  cut- 
out cock  and  also  cut-nut  cock  No.  3  are  special;  they  are  of  the 
three-way  pattern  and  when  turned  off  drain  the  pipes  leading  to 
the  double  chetk  valve,  which  insures  the  check  valve  remaining 
seated  in  the  direction  uf  the  closed  cock.  If  desired,  cnt-out 
cock  No.  8  can  be  aabstituted  for  cock  No.  6;  the  latter  is,  how- 
ever, recommended. 

The  main  reservoir  cock  No.  4  is  to  cut  off  the  supply  of  air  " 
when  removing  any  of  the  apparatus  except  tbe  governor. 


I 
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The  Btraight  air  eontroHer  ia  to  limit  the  preasure  in  the  driver, 
ek  and  tender  brake  cylinders  for  the  atraight  air  brake,  and 
nld  be  adjusted  to  40  pounds  pressure. 

Cut-out  cocks  Nob.  5,  ti  and  7  are  reaonimcnded  nhen  truck 
ke  ia  uaed,  their  purpose  being  fully  underHtood.  Nob.  9  and 
can  be  added,  if  desired,  so  that  the  driver  brake  cylindera  and 
jrvoir  tan  be  cut  out  and  engine  truck  brake  operated  by  truck 


B-3   BBAKE  VALVE. 

Figure  1  ia  a  longitudinal  aide  Heetion  of  the  brake  valve  (Run- 
g  position),  showing  the  main  slide  valve  EV  312,  and  liow  the 
iluating  valve  EV  317  is  controlled  Ijy  the  piston  EV  311  and 
?r  EV  302,  alao  port  O  in  the  back  cap,  eloaed  by  the  vent 
ve,  EV  180.  This  view  alao  showB  the  different  positions  of  the 
ke  valve  handle.  Fig.  3  is  a  cross  section  through  the  valve 
ar  view}.  Fig.  4  is  a  cross  section  through  the  main  slids 
ve,  EV  312,  This  view  shows  the  main  reservoir  and  brake 
e  connection.  It  alao  ahowa  the  location  of  passage  H,  nhicb 
nects  the  aupplenientary  reservoir  and  cbambei  D,  back  of 
ton  EV  311,  also  port  O  drilled  to  the  slide  valve  seat  and 
ity  R  in  the  slide  valve.  Fig.  2  is  a  top  view  of  the  valva 
h  the  cover,  slide  valve  and  handle  removed,  ahoiTing  the  seat 
I  connections  for  tbe  straight  air  and  divided  reservoir  pipM. 
shows  the  opening  through  the  slWe  valve  s^t  to  the  brake 
ve  chamber  A,  beneath  the  alide  valve.     B  is  »  cavity  hack  of 

slide  valve  seat,  into  which  the  air  flows  from  the  main  reser- 
r  pipe,  although  all  the  space  under  the  valve  cover  and  above 

slide  valve  ia  known  os  chamber  B.  C  ia  the  eiJiaust  pasaage. 
Is  througli  to   the  eshauat  passage  and  is  an  exhaust  port  for 

Btraight  air  brHke  in  runninfr  and  straight  air  release  positions, 
I  ia  also  an  enhanst  port  for  the  air  from  chamber  D,  through 
t  O  in  the  relense,  mnning  and  lap  poaitions.  Fort  T  is  to  the 
eleratot  reservoir.  Port  W  is  to  the  passage  H  and  the  aup- 
mcutar;  reservoir.     The  location  of  port  O  in  the  seat  te  also 

Port   0  'i~   'i-iiT  ['■:[■  n.i'   |.iii[,..-i    iif  venting  air  from  chamber 

to  thrill I       .      ■■'    |ii.<loo  EV  311  to  return  to 

DormMl  ]..-.i  I    :.    i         sing  brakes.     It  runs  from 

veiil   Mil. .      .1  I            !   !■  ■,  .  lip,  lengthwise  through  the 

ly  of  till'   ■■!  .    !■  1.1  .l:Qnn  ia  Fig.  i,  thence  up  to 

He4itoi''l.<    -.1  ]'   J- I'uniici^ted  to  the  exhaust  passage 

cavity  r;   II   I  -I.       I    r.  Mud  port  V  in  the  scat,  in  full  re- 

ChamliiT   h  ■   |ii .1.  i.tiii   frnm  escaping  to  the  atmosphere 

these  posilioiis  l.y  ilu.  vrni  valve  EV  ISO  on  tbe  end  of  piston 
311.  Just  before  the  slide  valve  reaches  the  Srst  graduat- 
Dotch,  it  covers  port  O,  so  that  when  the  piston  moves  forward 
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The  Btiaight  air  controller  is  to  Hmit  tbe  pressure  in  tbe  driver, 
ick  and  tender  bralie  cylinders  fur  the  straigbt  air  brake,  and 
owld  be  adjusted  to  40  pounds  pressure. 

Cnt-out  eocks  Nob.  5,  6  and  7  are  recommended  when  truck 
ate  is  used,  their  purpose  being  fully  understood,     Nos.  9  and 

can  be  added,  if  desired,  su  that  the  drirer  brake  cylinderH  and 
n  be  eut  out  and  engine  truck  brake  operated  by  truck 


ake 


B-3  BBAKB  VALVE. 


i  gure  1  IS  a  long  t  1  nal  s  If  sect  on  of  the  brake  valve  (Bun 
ag  puB  t  on)  sbow  ng  the  ma  n  si  de  ytH  e  EV  31  and  how  the 
aduat  Dg  valve  EV  31      a  controlled  by  the  p  ston  EV  311  and 

er  EV  30'  also  port  U  a  the  back  cap  dosed  bv  the  vent 
Ive  EV  180  This  ^ew  also  abons  tbe  d  fferent  positions  of  the 
ake  val  e  handle  F  g  3  is  a  ltosh  sec!  on  throngb  the  val  e 
ear  v  eiv)  Fig  4  8a  cra<<s  section  through  the  main  si  do 
he  EV  31"  This  lew  shows  the  man  rescrvo r  and  brake 
ae  onnecbon  It  also  shons  the  location  of  passage  H  whieh 
nneits   the   supplen  ent  ry   reserve  r   an  1     ban  ber    D    bai^   of 

ton  EV  311  also  port  O  drilled  to  the  b1  de  alve  seat  and 
?  ty  R  in  the  si  de  valve  F  g  2  is  a  top  v  ew  of  the  valve 
th  tl  e  CO  er  alide  valve  and  handle  removed  showing  tbe  a 
d  connect  ons  for  the  straight  air  and  divided  reservflir  plpw> 

BhowB  ll  e     pen  OR  thro  gh  the  al  le  valve  seat  to  tl  e  brake 

L  e    h^iinhor  A    beneHth  the  •*]  le     alve      I!    «  a    i    tv  lack  of 

si  le  val  e  seat     nto  wl     h  ti  e  a  r  flows  t  om  the  n     n  reser 

r  p  pe   although  all  the    [  nder  the  val  e  en     r  and  abave 

sli  le  val  e  iH  k  obq  as    han  b  r  B      f    s  the  exhauat  passage 

IB   tbrn   gb   to   tbe  etbiu  t  [  n     an     and    S  an  enbauet  port  for 
qtra  t.1 1  a  r  br  ke    u  r  tin  ni,  an  I  stra  |,bt  a  r  releaM  poi  tiona 

J  t  alai  sn  exhaust  jurt  tor  tbe  air  from  hamte  D  tl  roagh 
rt  0  n  tl  t  reieus  run  g  n  1  lip  poa  ti  ns  Port  T  la  to  the 
celer.ttor  reserin  r      P  rt  \\     s  to  tbe  jaasage  H  anl  the  snp 

mentary  reaervo  r      The  loeat  on  of  port  0  in  the  seat  is  aJso 

P  r     f  I                  r     ent  ng  atr  from  chamber 

tl,  II  on  FV  311  to  return  to 

nor      I  ng  brakes     It  runs  from 

E      u  I     tengtbu  se  throngh  the 

dv     f    I  J            1       u    u  r  g   4   thence  np  to 

e  Stat    1  th  1   1         I          I             nne  t  d  to  tbe  exhaust  pasaage 

u    (y  R  tl  e  si   i      il       a    1  port  V    u  the  seat     n  fuU  re 


than  bar  D  a  r  at 
these  pomt  ons  I  tl 
f  311      Tu«l  befor 


I   from  es  ap  ng  to  the  atmoiphere 

alv     F^  ISO     D  the  enl  of  pslon 

li  3e     at  e   reaches  the   first   grad  al- 

Q  thit  when  the  piston  moves  forward 
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■to  a'DtomattcaIl7  cloae  the  service  exhaust  port  F,  and  nnaoata  vent 
■valve  EV  180,  chamber  D  air  only  gets  to  the  face  of  the  Blida 
valve.  When  the  brake  valve  is  platted  In  the  full  release,  running 
or  lap  positions,  air  from  chamber  D  flows  through  port  O,  cavity 
B  and  port  V  to  the  atmoBphece  until  the  pressure  in  chamber  D 
is  slightly  below  that  in  chamber  A  (bralie  pipe),  when  the  brake 
pipe  presaure  being  the  greater  it  forces  pistoh  EV  311  to  the  po- 
Hitjon  shown  in  Fig.  1,  aeating  the  vent  valve,  and  preventing  fur- 
ther escape  of  chamber  D  air. 

EV  326  is  a  pipe  braclcet  bolted  to  the  side  of  the  broke  valve. 
It  has  two  pipe  connections,  one  to  the  main  reservoir  and  the 
otber  to  the  brake  cylinders.  Dotted  lines  show  the  cored  psssnge 
from  the  main  reservoir  connection  to  port  N,  and  from  port  E  to 
the  cylinder  pipe  connection. 

Figure  5  shows  the  face  of  the  slide  valve.  Y  and  G  are  the 
service  eihauat  ports  and  are  connected  by  a,  passage  through  the 
center  of  the  slide  valve.  J  and  K  are  the  emergency  exhaust 
ports  connected  by  passages  on  each  aide  of  the  central  passage, 
connecting  F  and  G.  8  is  a  small  port  connected  by  passage  X  to 
tbe  elongated  port  Ac,  which  registers  with  part  T  in  the  seat  in 
all  the  service  application  positions.  P  is  a  groove  whose  func- 
tion is  to  connect  port  W  and  the  supplementary  reservoir  with 
brake  pipe  pressure  in  release  and  running  positions.  L  is  a 
passage  Uirough  which  air  passes  from  tbe  main  reservoir  pipe  to 
the  brake  cylinder  pipe  in  straight  air  application  position.  H  is 
a  cavity  connecting  ports  E  and  V  in  the  running  and  straight  air 
release  positions  to  release  the  straight  air  brake  and  O  and  V 
in  release,  running  and  lap  positions.  It  also  permits  the  partial 
opening  of  port  N  to  E  in  the  last  graduating  notch  and  full  open- 
ing in  emergency  position.  Ports  M  are  through  the  slide  valve 
and  "'B  fur  charging  the  brake  pipe. 

Main  reservoir  air,  reduced  to  brake  pipe  pressure  by  the  pres- 
sure controller,  flows  into  chamber  B.  The  slide  valve  EV  312 
controls  the  flow  of  air  from  the  main  reservoir  to  the  brake  pipe 
and  from  the  brake  pipe  to  tbe  atmosphere.  The  brake  pipe  ia 
connected  to  chamber  A.  Discharge  of  brake  pipe  air  to  the 
atmosphere  for  service  applicatioos  occurs  through  ports  F  and  G 
and  exhaust  passage  C,  but  for  emergency  applications  through 
ports  J  aod  K  and  exhaust  passage  C.  In  full  automatic  release 
position  air  is  free  to  pass  from  tbe  main  reservoir  to  the  brake 
pipe  through  porta  M,  and  past  the  end  of  the  slide  valve  EV  312. 
In  the  running  position  ports  M  only  are  open  betewen  the  main 
reservoir  and  brake  pipe,  liut  they  are  sufficiently  large  to  permit 
release  of  train  brakes.  Small  slide  valve  EV  317  is  a  cut-off  or 
graduating  valve  operated  by  piston  EV  311  and  lever  EV  312. 
In  service  applications  it  automatically  laps  port  F  and  stops  the 
discharge  of  brake  pipe  air  when  the  brake  pipe  reduction  corre- 
epondicg  to  the  service  graduating  notch  in  which  the  handle  ia 
placed  has  been  made.     Piston  EV  311,  which  is  exposed  on  ona 
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Ide  to  brake  pipe  pres-iure  and  on  the  other  to  chamber  D  o 
lemeutaiy  reservoir  pressure,  through  the  aEPnc^  of  lever  EV  3 
■  re  EV  317  to  w 


RELE4'^E  POSITION 

AoTOMAT  o  Ee  ease  a  d  S  uai  ht  a  a  Appl  oat  on  Pobitiow 
Mg  6)  The  purp  so  of  tlua  poB  tion  s  to  p  omptlj  reteaw 
nd  echa  ge  the  aut  mat  b  akes  and  to  apply  the  atraight  air 
ake3  or  tain  the  p  ssu  e  n  th  1  um  ti  e  and  tende  b  ake 
yiud  Id   th      J-      t    n  fl  ti      tl      t    n      hanbe     B 

ma  D      ae  )      nt       h  ml        \    (b  ak    p  p  l    p    t  the  end  of 

he  bJ  de  1  and  th  ph  p  ts  M  P  t  0  a  open  to  the  at 
osph  B  th  ugh  p  t  "V  p  m  t  p  t  u  FV  311  t  etu  n  to  ts 
pat  th  atmoaphe  e  th  ough  J  and 
a  be  ng  ba  ged  to  b  ake  p  pe 
1  p  t  W  f  om  bambe  A  Po  t  E 
K  h  po  t  N  b  passage  L  perm  t 
e  and  tend  brake  1  nde  b 
nd  d  ubl  he  k  al  e  lint  1  abut  off 
th  gilati  g  top  of  wh  ti  B  on 
I  nl  ad  Bted  at  40  pounla  By 
t  m  J  a  b  tween  1  ase  and  un 
p  3  an  b  lapp  d  making  t  p  a 
tb     h     ke     t1  nle     p  eaau  e  as  may 


Kl^M^n  position 

H\aREEP  N(Fg)Th8 

n       h    h    t      fla  e    t)       hen  lie       hen 
ht      a       dlont        baksa  mult  ne  us] 
~  gh  b  ake  wh  n    t  only  has  been  appl  ed. 
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Fig.  7.    BuHNiNG  FoaiTioK, 


Air  paBs^  from  the  tnain  reservoir  to  the  brake  pipe  througb  poi 
M  Port  K  is  tlosej  Port  E  ia  brought  into  communiFatL 
with  port  V  and  tbe  atmosphere  by  cavity  B,  releasing  the  stra^ 
air  brake  Ports  0  and  T  are  still  open  to  the  atmosphere  as 
full  releise  position  Port  T  is  open  to  the  atmosphere  throu 
J  and  C  ID  release  and  running  positions,  so  that  in  case  of  a  i 
lease  following  a  partial  application,  the  accelerator  reservi 
pressure  can  escape  and  prevent  the  operation  of  the  acceleral 
valic  Groove  P  still  holds  port  W  m  communication  with  1 
brake  pipe  pressure  in  chamber  A 


Fic    8     LiP  Position 

Lap  Position  (Fig  8}  Tbe  brake  valve  handle  dioold  b 
pljieil  in  tins  position  nhoB  a  hose  bursts,  the  train  parts  or 
Lonductor's  lalve  la  opened  to  sate  the  main  reservoir  air  ii 
ports  are  dosed  in  this  poiition  excepting  port  O,  which  u  ojwi 
to  the  Htomspherf.  through  port  V  and  the  exhaust  pasttage  m  >* 
Itise   running  and  lap  portions 

Slkmle  Applratiov  Position  (Figs  9  and  10)  Thiipowhoi 
IS  for  the  purpose  of  gradually  applying  the  brakes  and  U  dinitf 
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into  five  graduating  positioas  designated  by  notches  on  the  quad- 
Taut.  The  reductions  obtained  in  the  different  note  lies  are  re- 
spectivelj,  5,  8,  11,  In  and  23  pounds.  The  amount  of  the  initial 
Teduction.  should  always  be  governed  by  the  length  of  the  train. 


Fig. 


First  Graduating  Notch. 


speed,  grade,  etc.  Altraya  place  the  handle  of  the  brake  valve  in 
the  notch  which  will  give  the  required  reduction.  When  the 
handle  of  the  brake  valve  is  moved  to  the  first  graduating  notch 
the  slide  valve  is  in  the  position  Ehown.  Port  O  la  closed  to  pre- 
vent the  escape  of  chamber  D  preBsure.  Port  F  is  moved  back 
at  the  graduating  valve  EV  317  and  port  G  registers  with  the  ex- 
haust port  C  Brake  pipe  air  now  flows  to  the  atmosphere.  It 
also  flows  through  port  9,  pnsaiiRe  X  und  port  T  to  the  accelerator 
7,  building  up  a  prepsiirp  to  operate  the  accelerator  valve. 


I 


W     N 

Last  Graduatikg  Notch. 


As  soon  as  the  firessure  in  the  tirake  pipe  reduces,  the  pressure  in 
chember  D,  being  now  greater  than  brake  pipe  pressure,  it  twgins 
to  expand  to  equalise  with  the  brake  pipe  pressure.  In  doing  so 
it  moves  piston  KV  311   forward.     The  piston  carries  with  it  the 


74(1  TEE  AIE  BRAKE. 

lowpr  end  of  the  gra'laating  valve  lever  EV  302,  which  is  so  pro- 
jjortiiintd  that  the  ^railuatiDg  valve  EV  317,  on  the  other  end  o( 
It,  is  just  moved  back  far  enough  to  elose  ports  F  and  S  wbm 
the  preasurt-s  in  chamber   D  and  the  brake  pipe  have  equaliiei 


Posmo.v. 


he  flow  of  air  from  the  hrake  pipe  to  the  atmospbnt 
iicirelerator  renervoir  (see  accelerator  valve).  Tlis 
li;il  Hutnmatic  liip  and  it  takes  place  in  all  the  graduat- 
^.  A  furthfT  r&luction  of  the  brake  pipe  pressure  is 
linK  till!  han^ilc  hack  to  any  of  the  service  notches,  thf 
HI  farther  forward  for  each  Buccessive  reduction.    The 


:..■  valve  is  the  same  and  the  ports  are  in  the  »wm 
ilJjnr  ill  !ill  service  positions  of  the  brake  v^" 
jriiduatinj;   jiosition.     In   this   position  a  pWli»l 
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>penin^  of  port  N  admits  air  slon'lj  to  the  locomotive  and  tender 
irake  cyliniiHre  ttirougb  cavity  K  and  piirt  E  up  to  the  adjustment 
>f  the  controller  oo  the  Htraigbt  air  pipe.  This  is  to  insure  full 
irafcing  preaaure  on  the  engine  with  a  full  application,  regaxdleas 
if  piatott  travel  and  brake  cylinder  leakage. 

Emeboency  Appucation  Position  (Fig.  11).  This  poBition 
9  for  the  purpose  of  producing  a  quick,  heavy  reduction  in  brake 
Mpe  pressure  ao  that  all  triple  valves  on  the  train  will  operate  in 
]u)ck  action  and  apply  the  brakes  iu  the  shortest  possible  time. 

Ports  J  register  nith  chamber  A  and  K  with  the  exhaust  port 
^,  allowing  brake  pipe  air  to  escape  rapidly  to  the  atmosphers. 
usvity  R  aUows  air  from  the  main  reservoir  to  pass  through  ports 
S  and  B  to  the  locomotive  brake  cylinders,  and  the  full  pressurs    ' 
it  the  straight  air  brake  la  msintained  on  the  engine. 

PHE88UEE   CONTROIXEB. 

The  preaaure  controller  is  in  reality,  a  part  of  the  brake  valve, 
aking  place  of  the  excess  preaaure  or  feed  valves,  and  ia  toouected 
n  the  main  reservoir  pipe  near  the  brake  valve  to  control  brake 
)ipe  pressure.  The  principle  of  operation  is  the  same  aa  a  pump 
[overnor.  The  regulating  and  supply  portions  are  separate,  being 
ionnected  by  piping,  and  the  regulating  heads  connect  directly  to 
he  pipe  between  the  supply  portion  and  the  brake  valve. 

With  the  pressure  controller  the  excess  pressure  is  eonfined  ta 
he  main  reservoir,  and  while  it  has  sufficient  capacity  to  promptly 
elease  the  brakes  and  recharge  the  auxiliary  reaervoirs  on  a  train 
f  any  length,  there  ia  no  danger  of  overcharging  the  auxiliary 
eservoira  on  the  forward  end  of  the  train.  Thus  the  possibility 
if  reapplicatjon,  due  to  the  charging  of  the  renr  brakes  whan  the 
luiiliary  reservoira  on  the  forward  end  are  overcharged,  which  ia 
oinmon  without  the  uae  of  the  controller,  is  eliminated. 

The  cantroUer  is  made  in  two  styles,  single  and  duplex,  to 
over  the  requirementfl  of  the  different  achedulefl.  Figs.  14  and 
5  are  photographic  views  of  a  duplex  pressure  controller,  regu- 
ating  and  supply  jiortious.  Kig.  16  is  a  sectional  view  of  a 
iuplex  regulating  portiim  and  Fig.  17  a  similar  view  of  a  single 
■egululing  portion.  Figs.  18  and  19  show  the  four-way,  threo- 
vay  and  cut-out  cocks,  which  are  used  to  control  the  air  pressure 
.0  the  regulating  beads.     Fig,  21  is  a  sectional  view  of  the  supply 

Keferring  to  Fig.  ■2'i.  connection  with  the  main  reservoir  ia  made 
tt  IIR,  and  by  means  of  the  cored  passage  air  is  free  to  paaa  to 
the  under  side  of  the  valve,  PO  95.  Connection  BV  leads  to  the 
brake  valve,  main  reservoir  connection,  and  connection  D  to  the 
regulating  portion  (single  or  duplex)  connecting  at  D  in  Figs.  IS 
and  17. 

In  operation  with  either  a  siuj-le  or  duplex  regulating  portion, 
IS  aoon  as  the  pre.'isuri'  in  the  brake  pipe  is  great  enough  to  over- 
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come  the  reaiBtance  of  the  spring  PO  10,  which  is  balding  tb« 
diaphragm  PG  13,  seated  over  port  B,  the  preeaure  will  pass 
through  passage  E  to  coDuection  D,  and  bj  piping  to  the  space 
E,  in  the  supply  portion  of  the  controller  above  the  piBton  PO  4, 
forcing  the  piston  and  valve  PG  95  down  until  seated,  cutting  on 
communicatioD  between  main  reservoir  and  brake  pipe. 

As  Boon  as  the  pressure  falls  in  the  brake  pipe  below  the  ad- 
justment of  spring  PG  10,  the  latter  will  force  diaphragm  PG  18 
to  its  seat,  closing  ofl  port  B,  whereupon  pressure  in  passage  £ 
and  piping  connecting  supply  and  regulating  portions  and  space  B 
above  piston  PG  4  will  immediately  escape  to  the  atmosphere 
through  the  small  port  C,  in  the  regulating  head  of  the  controller, 
after  which  main  reservoir  pressure  will  lift  valve  PG  95  off  iti  i 
seat  and  again  open  communication  to  the  brqke  valve,  thus  main' 
tainlng  a  constant  pressure  in  the  brake  pipe. 

Port  X  in  the  supply  portion  of  the  controller  connects  th* 
under  side  of  piston  PG  4  with  atmosphere,  so  that  it  will  be  frao 
to  ojierate  and  to  discharge  any  leakage  by  the  ring  PO  24  or 
valve  PG  95. 

The  regulating  portions  are  provided  with  brackets,  so  t 
they  can  be  attached  to  the  cab  in  some  convenient  place  where' 
thej  will  be  handy  for  adjustment.  The  adjustment  of  these  reg- 
ulating heads  is  accomplished  hy  means  of  nut  PO  35,  which  reg- 
ulates the  tension  of  spring  PO  10, 

As  eacli  regulating  head  has  a  vent,  port  C,  to  avoii  1 
HB.ry  waste  of  air,  one  of  these  beads  should  be  plugged  with,  ft 
Bcrew,  PG  33,  with  all  duplex  regulating  portions. 

The  hand  wheel,  PG  45,  can  be  used  in  case  of  any  defect  that 
would  cause  a  sluggish  aetion  of  the  controller.  By  screwing  tbs 
wheel  up,  it  will  lift  the  valve,  PG  65,  off  its  seat  and  allow  the 
free  passage  of  air  from  the  main  reservoir  to  the  brake  valve. 
The  controller  will  then  he  inoperative,  main  reservoir  and  braks 
pipe  pressures  will  he  equal  until  the  controller  is  again  restored 
to  its  operative  enndition. 

By  referring  to  the  piping  diagrams,  it  will  readily  be  seen 
how  the  three-way  eo<^lt  is  connected  with  the  regulating  heads  in 
schedule  B.^-HP,  and  how  the  four-way  cock  ia  connected  to  the 
regulating  heads  and  accelerator  reservoir  in  schedule  B3-HB, 

Aa  before  stated,  the  cut-out  cock  shown  in  Fig,  20  is  used  with 
the  B3-S  equipment  between  the  regulating  and  supply  portiona. 
When  the  cut-out  cock  is  closed  the  supply  portion  of  the  con- 
troller is  cut  off,  malting  it  inoperative  for  the  reasons  stated  in 
the  instructions  already  given. 

A  ?i"  controller  is  used  to  control  the  straight  air  brake  pres- 
sure. It  is  located  in  a  %'  pipe,  which  is  attached  to  the  main 
reservoir  pipe  between  the  cut-out  cock,  No.  4  and  the  1^"  con- 
troller, and  leads  tii  the  main  reservoir  connection  of  the  pipe 
bracket,  EV  326.  The  regulating  head  is  connected  to  the 
straight  air  pipe  between  the  pipe  bracket  and  the  double  cheek 
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ralve.  It  is  adjuat«d  to  40  pounds  anJ  maintHinB  that  preaaura 
n  the  locomotive  brake  eylinderB  when  the  straight  air  hrake  is 
ipplied.  Its  operation  ia  identitaj.  vritb  that  of  the  1%"  pressura 
■ontroller. 

ACCELBBATOK   VALVE. 

It  B  well  known  that  t  tli  the  ord  nary  brake  valves  alone  it  ■ 
8  -Umoat  imposa  b!e  to  set  all  the  brikPB  on  tra  ns  of  75  to  300  ' 
S.TB  w  thout  mak  ng  a  ery  heavy  redact  on  Th  a  a  caused  by 
he  ba  k  flow  of  a  from  the  aujtil  arv  reaer  o  ra  to  the  brake  p  pe 
brough  tht  feed  gr  oves  and  from  the  brike  cyl  nder  to  the 
itmoaj  here  through  the  leakage  groo  es  It  a  the  result  of  thd 
omparat  vely  slow  brake  p  pe  reduet  on  through  the  aer*  m  appli 

at  OD  ports  of  the  brake  valves     vh  cto  for  ob    ous  rai * 

je  enla  ged  The  a  elerator  al  e  waa  de>"  gned  to  o 
1  fQculty  Its'  duty  a  to  assist  the  brake  val  e  n  d  srhaxging 
^rake  p  pe  air  nbeu  mak  ng  aervcn  appl  cat  ous  on  long  tra  ns 
uid  to  br  eg  about  a  more  un  torm  and  prompt  appl  cat  on  of  tb« 
arakea  than  a  poss  ble  w  th  the  ord  nary  brake  valves  It  opor 
ites  onlj  vhen  a  serv  ce  ajpl  at  on  of  brakes  s  made  w  tb  the 
arake  valve  and  then  only  when  the  vol  tne  of  brake  p  pe  a 
;iiffic  ent  to  warrant  ts  use  The  reduet  ona  however  an  _  _ 
greater  w  th  the  ae  dorator  al  e  tl  in  n  th  th  tu  mer  typea  of  ' 
arake  val  es   as  the  automat  e    ut    t^  1  I       controls 

the   flow   of  a  r   that   actuatea   the  1  e   doea 

ia  tly  wh  t    ts  mne  wo  Id    n  pi  !      harge 

t  brake  p  f  e  a  r      T I       \  er^t  on  auto 

mit  c     t     pens  al      t   four  aec  nd  I       h  indle 

I  HH  te  n  n  u     1  tn  tb     g  .iduat  og  n      1         11  a  about  the 

in  e  1p  ttl  of  t  rt  e  aft  r  th*  gradual  ug  valve  !  as  closed  portt  F 
and  '^  n  tl  e  9l  le  J  It  requ  rei  fr  m  jOiout  10  to  12  pounds 
proHK  II  [      t    ent  of  the  dliidel  reaer  o  r  to  oper 

ate  I  not    open    B  th   a   St    rt  r   tra  Q  than 

ght  In    T  tra  n  the  aulomit      luj   of  the 

hrak  fl"    pnt  pre-wu  e  has  been  ace 

mu!  t     n  o  e  the  j  st  n  of  tbe  accel 

r  t  I  I       p    ng 

i  111  1       ]      led   reserve        the   largo   chamber   of 

nl     I  lp  I  r  t  r      -St     n      and  the  amall   one  the  suppl 

n     t  ry  re  e    o 

T 1  e  a    -in  nt     f  |   |     t   t      t    i  al  own    n  the  p  p  ng  d  1 

gran  a     r  g  I       al  e  abow  ng  the  broke 

Tl      n  rb  ng  ]  I  a!  1q       1  e  BV  64  and 

b1  d     val       H|  HV    ti      VI  tl    leather  aeftt 


/; 


TBB  AIB  SBAEE. 


i:    B-S    E<,iUIFiIENT 


C 


r 


754  TES  AIS  BBdKS. 


Fig.  22.    AccELEBATOB  TaLvs. 
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by  tbe  leatber  seat  EV  70,  which  is  held  to  ita  seat  by  tlie 
ing   QT   231.     There  is  an  obloug  port,  a,  in  the  alide  valve, 

a  triangular  pott,  6,  in  the  elide  valve  Duah,  with  ita  point  up- 
■A.  When  the  brake  valve  is  placed  in  the  service  position 
t  3  in  the  slide  valve  ia  open  to  the  brake  pipe,  and  the  long 
t  Ac,  also  in  the  slide  valve,  regiatera  with  port  T  in  the  eeat- 
iwing  brake  pipe  air  to  paaa  through  porta  8  and  T  to  the 
slerator  reservoir  and  to  the  top  of  piston  BV  65,  which  ia  al- 
's  io  direct  communication  with  the  accelerator  reaervoir.  When 
ressure  of  from  10  to  12  pounds  ia  accumulated  in  the  reser- 
:,  the  piston,  valve  stem,  and  slide  valve  are  moved  down,  com- 
saing  apring  QT  231.  Port  a  then  registers  with  6,  but  as  the 
ill  part  of  the  port  opens  first  the  brake  pipe  air  flows  slowly 
the  atmosphere,  the  'discharge  increasing  as  the  pirt  opens 
er,  nntil  the  full  travel  of  the  piston  and' slide  valve  gives  a 
,  opening  of  the  port.  When  the  cut-off  vaive  of  the  brake 
ve  goes  to  automatic  lap  and  closes  port  8,  air  stops  flowing 
the  accelerator  reservoir.  The  pressure  on  piston  RV  65  re- 
es  through  ports  B  and  T  in  the  body  of  the  valve  and  through 
t  S,  in  the  piatou.    Aa  soon  aa  the  pressure  above  tbe  piston 

been  reduced  sufficiently,  the  apring  QT  231  pushes  the  slide 
ve  and  piston  upwards,  first  closing  port  B,  then  ports  a  and  6, 
.ly  closing  the  leather  seated  valve  EV  70,  and  stopping  the 
V  of  brake  pipe  air  to  the  atmosphere.  The  piston  closes  port 
lefore  tbe  slide  valve  closes  port  b,  so  that  tlie  air  from  the 
elerator  reservoir,  flowing  more  alowly  through  the  port  S  in 

piston,  gives  the  slide  valve  the  slow  closure  desired. 
This  BL-tion  of  the  accelerator  vaive  will  allow  a  much  larger 
ime  of  air  to  pass  from  the  brake  pipe  than  could  flow  in  the 
le  time  through  the  service  porta  F  and  G  in  the  brake  valve. 
It  slays  open  longer  with  a  long  train  than  with  a  abort  one, 
ause  the  volume  of  brake  pipe  air  to  be  reduced  ia  greater  and 

cut-off  valve  EV  317  stays  open  longer. 
The  high  speed  controller  is  used  with  schedule  B3-HS.     Fig, 

wing  the  operative  parts.  These  are  piston  HS  107  with  valve 
10;^,  which  is  providpil  with  one  large  and  one  smaller  annular 
ove  as  showi  tie  srring  RV  105A,  valve  stem  RV  131,  pop 
ie  RV  133  sni  the  Ic  er  handle  RV  120. 

It  a  eonne  1  d  t  tl  e  brake  vl  nders  at  BC  and  the  brake  pipe 
BP     its  normal  )    »     n  '■hnwn  in  the  illiiBt ration,  where  it 

leld  by  1  rake  ]  •;  nil  ordirnr.v  scrsice  appii- 

lons    the  list  ^I'^ition   and  'brake   cylinder 

■ssure     an   \ias  \\    valve   through   the  large 

ove   when  high  .i  I'l.'ty  valve  is  sat  to  Tetnin. 

wp  Er    when  a  inii  ia  made  the  brake  pipe 

■<»  re  IS  nT  atl     r    I        I  k     i^vliuder  pressure  will  move 

piston  ai  I  al  t  li  c  r  t  II  tr  ver"e  to  the  seat  C.  This  mov;- 
f  t  brin[,a    th     'imal    r   gruove   directly   under   the   passage   0, 
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which  rsBtricts  the  pasaage  of  brake  cylinder  sir  to  the  safety 
valve  and  causes  a  gradual  blow  down  until  stoppedby  the  safety 
valve.     The  safety  valves  should  be  adjusted  to  53  pounds,  and 
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HSI07 

HIGH  SPEED  CONTROLLER  LEVER  SAFETY  VALVE. 
FjG.  -23. 

■nhether  used  alone  or  with  the  high  speed  controller  are  piped  to 
the  engine  brake  cylinders  so  that  they  will  relieve  the  cylinders 
of  all  over  that  ninoiint,  whether  obtiiined  with  the  automatic  or 
atraight  air  appliciilinri. 

Ports  F  and  1)  allow  the  Iirnke  I'vliiuler  pressure  to  circulate 
aroiinil  the  piMt<in  HS  V)7  and  bni-k  i>f  valve  118  lOH  so  that  they 
will  move  with  a  slight  ditlVremi'  uf  j,r.>Ksiirc. 

TUV:  (jriCK   HKLKAHE  VALVE. 
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is  to  hasten  the  release  after  an  application  of  the  automatic  or 
straight  air  brakes.  Beferring  to  Fig.  27,  connection  A  leads  to 
the  double  check  valve  as  shown  in  4he  piping  diagram  of  this 
equipment.  Connection  B  leads  to  the  driver  brake  cylinders  and 
connection  X  to  the  exhaust. 

As  soon  as  the  brakes  are  applied  by  automatic  or  independent 
application  pressure  will  pass  to  top  of  piston  RV  142,  forcing  the 
same  down  against  the  resistance  of  spring  RV  138  until  it  strikes 
the  collar  on  valve  RV  141,  clearing  the  valve  body  enough  to  give 
a  direct  opening  to  the  brake  cylinders. 

In  effecting  a  release,  as  soon  as  the  handle  of  the  brake  valve 
has  been  returned  to  release  position,  the  pressure  will  be  reduced 
from  the  upper  side  of  the  piston,  allowing  the  pressure  on  the 
under  side  to  operate  it  and  lift  the  valve  RV  141  off  its  seat  to 
discharge  the  pressure  from  the  brake  cylinders  to  the  atmosphere. 

While  the  quick  release  valve  is  shown,  in  the  piping  diagram, 
between  the  double  check  and  driver  brake  cylinders,  it  can,  if 
desired,  be  placed  in  the  straight  air  pipe  between  the  brake  valve 
and  double  check  to  hasten  the  release  of  the  straight  air  brake 
on  engine  and  tender,  leaving  the  release  of  the  automatic  brake 
normal. 

The  double  check  valve  is  not  shown  here,  as  it  is  of  an  old 
and  well  understood  design. 
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THE  DUKESMITH  ENGINE  CONTROL 
BRAKE  EQUIPMENT 
NO.  6. 

rnvCTiONs  It  B  la  nel  Iv  ts  inanofa  tu  eta  tliat  the  func 
tians  of  this  equ  pment  are  1  Eng  ne  and  tender  b  akes  may  be 
applied  ndepeDdeally  of  the  t  a  n  h  akpa  und  with  ut  o  erclarg 
mg  the  tram  p  pe  Slack  of  the  tra  □  d  ay  be  taken  by  gmduated 
appl  cation  of  lo  omot  e  brakes  and  immediately  thereafter  of 
the  tra  u  brakes  by  ua  ng  ae  handle  3  Fntire  or  graduated 
release  of  engine  b  akes  w  thoat  disturb  ng  tra  u  b  abea  i 
Eng  ne  brakes  mav  be  reappl  ed  without  mak  ng  a,  further  train 
p  pe  redu  t  on  or  at  the  same  time  the  tra  a  brakes  are  be  ng 
haide  applied  5  Engino  and  tra  n  br^ea  releaasd  together  as 
w  tb  an  oTilinarr  lirake  'valve  6  Belease  of  train  brak^  vrhile 
eng  ne  brail  a  a  e  a  t  7  lieleaa  ng  engine  brakes  nh  le  tan 
D  K  ae  ptl  1  ail  ea|.{l  ng  in!  holing  ug  ne  bn  kes 
1\1  le  el  as  ug  t  an  brakes  th  one  mo  em  nt  of  th  handle 
8  M  iintu  u  ng  ng  nc  brakes  aga  nst  brake  cjrl  nder  1  ^kage  w  tb 
the  triples  at  lai  or  el  aae  po  t  on  9  TJnif  rm  p  essare  j  ar 
square  in  1  rega  Hess  of  p  ton  tra  el  o(  enj,  ne  and  tender 
br  ke     jlind    a      1        \  i|)  n  of  eng  ne  brakes  l 
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I                          1     e  f    regardlBBs  of 

1  n  ler  leak 

ne  b  okes  w  thout 
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Details  of  EqiiALizi^Ji;  Act^ELEBATOR  Valve,  Emekuenct  Vbnt 
Valve,  an"  Uuplex  Costhol  Valve  or  Dukesuith,  E.  C.  or 
Enuink  Conthol  Eij^jiPMENT  No.  8  Shown  in  Chabt. 
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will  cause  the  engine  brakes  to  apply  very  gradually  or  keep  them 
applied  against  cylinder  leakage,  without  applying  the  train 
brakes. 

Positions.  The  positions  on  the  brake  valve  are  arranged  in 
the  usual  order.  The  valve  handle  is  moved  toward  the  left  when 
releasing  train  brakes,  and  toward  the  right  when  applying  train 
brakes. 

The  first  position,  to  the  extreme  left,  is  Straight  Air  and 
Holding  Position.  This  puts  the  engine  brakes  on  or  keeps  them 
on  while  the  train  brakes  are  being  released. 

The  second  is  Running  Position,  which  releases  both  the  engine 
and  the  train. 

The  third  is  Independent  Engine  Belease,  which  lets  the  engine 
brakes  off  without  releasing  the  train  brakes. 

The  fourth  is  Positive  Lap,  when  the  ports  are  all  closed. 

The  fifth  is  Maintenance  Lap,  which  allows  main  reservoir 
pressure  to  flow  to  the  engine  brake  cylinders  while  the  train  pipe 
exhaust  is  kept  closed. 

The  sixth  is  Service;  in  this  position  the  train  pipe  pressure  is 
allowed  to  exhaust  through  a  small  opening,  while  the  main  reser- 
voir pressure  is  allowed  to  flow  to  the  engine  brake  cylinders,  thus 
making  a  straight  air  ap{)lication  on  the  engine  while  the  train 
brakes  are  being  applied  auto'matically. 

The  seventh  is  Emergency;  in  this  position  the  train  pipe 
exhaust  is  wide  open  and  the  main  reservoir  pressure  is  free  to 
pass  into  the  engine  brake  cylinders. 

Straight  Air  Lap  Position  is  about  midway  between  Holding 
and  Running  Positions. 

The  Equalizing  Discharge  Valve  is  located  in  the  train  pipe 
just  below  the  brake  valve;  it  is  also  an  Accelerator  Valve, 
because  it  accelerates,  or  quickens  the  flow  of  air  from  the  train 
pipe  when  the  surge  rushes  forward  from  a  long  train  pipe, 
thereby  insuring  full  braking  power  regardless  of  the  length  of 
the  train. 

When  a  hose  bursts  the  driver  brakes  may  be  immediately 
released  by  closing  the  cut-off  cock  marked  Q,  as  shown  on  the 
Chart,  and  placing  the  handle  of  the  brake  valve  on  Independent 
Release  Position. 

The  Dukesniith  Car  Control  Valve  is  intended  for  use  on  both 
freight  and  passenger  cars.  It  is  connected  to  the  exhaust  port 
of  the  triple  and  to  the  brake  cylindtT  and  to  the  train  pipe,  and 
hence  enables  trainmen  to  in<lependcntly  close  the  triple  exhaust 
or  open  the  brake  cylinder  without  regard  to  the  action  of  the 
triple  valv(>  and  also  to  ojx'ii  tlie  trnin  pipe  to  the  atmosphere 
either  suddenly  or  gra<liially,  thus  making  either  a  service  or 
emergency  ajiplication  of  the  brakes  on  the  entire  train,  as  may 
be  desired. 
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K^elerator   Valve _ . 

r  Brake,  charging  the  train 

coming  to  dead  stop  on  freight  trains.. 

coupled  to  a  passenger  train.     Tbe  termtn&l 


coupling  to  a  freight  train 

cut  off  for  coal  and  water  on  freight  trains.. 

difference  hetween  application  anj  reduction.. 

double  headers 

evolution  of 

following  reducliona  after  the  first 

handling  on  freight  trains.    Making  tbe  first 

bandllng  and  care  of 

handling  passenger  trains  with  bacii-up  hose. 

making  siation  stops  on  fast  passenger  trains. 

making  station  stops  on  grades 

making  water  plug  stop  with  passenger  train, 

picking  up  cars  

reporting    defects < 

reversing  engine  when   brakes   are  applied...   3 
Air   Brakes,  handling  on  freight  trains.     Making  tbe  first 

reduction    3 

I      "         "         miscellaneous    freigbt    and    passenger;     when 
I  brakes   are   fully   applied    in   service   appli- 


"  releasing  before  train  con 

"        road    test    of 

"        starling    test , 

"  steadying  fast  passenger  trains  on.  c 

"  testing  before  leaving  engine  house. 

"         train   breaking  in   two 

"         using   sand 

when   leaving  engine  after   trip 

"        when  hose  bursts 

Cylinder 

■'        of  pomp.     Lubricant  for 

'   Gauge,    diseases,   symptoms   and   cures...... 

"         duplex^See   "Duples   Air  Qauge." 

*         testing     
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Air  Pressures,  calculations  for  equalizing 204 

Air    Pump,  see  "Pump." 

Air  Signal  Apparatus.     New  York  Plate  A3.    Illu8 519 

train.    Westinghouse.    Plate   G34. 

inu8 420,  421 

Equipment,     Westinghouse     standard     train. 

Westinghouse.   Plate   F33.     Illus 418,419 

signaling  system ; 162 

signal  system   (Westinghouse  and  New  York).     Dis- 
eases, symptoms  and  cures 302 

"  "        how  to  give  signals 302 

"  "        no  air  from  discharge  valve 303 

"             "        whistle    blows    when    brakes   are    re- 
leased      305 

whistle  blows  when  not  wanted 305 

whistle  fails  to  blow  ( New  York ) . . .  305 
whistle  fails  to  blow  (Westinghouse) 

303,  304 

**        whistle  makes  one  long  blast  or  sev- 
eral  short  ones    (New  York) 307 

**        whistle  makes  one  long  blast  or  sev- 
eral short  ones  (Westinghouse)...  306 

Air  under  pressure,  equalization  of 205 

Angle  Cock.     Illus 369 

Cocks     14 

Automatic  air 2 

brake  valve  (Type   H) 590 

"  slack  adjuster  16,  157 

Illus 158,  159 

"  "  "  adjuster    becoming    locked.  300,  301 

care    of 301 

"  "  "  diseases,  symptoms  and  cures.  300 

"  "  "  failing  to  take  up  slack 306 

"  *•  **  letting    out    slack 301 

testing    801 

Auxiliary  and  brake  cylinder,  equalization  of 207 

cylinder,   freight.  Illus 108 

"            "              *'         passenger.     Illus 129 

"          Reservoir    15 

and  brake  cylinder   128 

Auxiliary   reservoir   and   brake    cylinder,   passenger  and  ' 

freight    equipments 133 

brake   cylinder    296 

"  "  brakes  don't  hold 296 

*•  "  "        sticking  after  triple   released  297 

"  "  "        will  not  apply 295 


iliary  leservolr,   tWestinsliouse  and  New  Vork),  dis- 
eases, symptoma  and  cures 296 

draining    370 

"  lack  of  oil  in  brake  cylinder 297 

leakage    296 

"  piston  sleeve  split  298 

"  weak  or   broken  spring 297 

i  up  hose 323 

idlag  a  train    384 

le  Apparatus,  New  York,  plate  Q9.    JHu* 484,  485 

beams,   haagiag 142 

cutting  out  on  a   ear 351 

cylinder   IS,  128,  131 

"  and    auxiliary,    reservoirs,  size    used   on 

dlfferf  nt  welgkt  oC  einlpment 134 

"  equalization    of 207 

"  leakagj    groovee    131 

"  lubricant  for   226 

ra  cylinders,   esamlning   and   cleaning 370 

"  pressure  heads  for  Westiaghouae,  plate 

G14.      nius 391 

gear,  foundation,  see  '"Foundation  ^^ake  Gear." 

high-speed     5,  6,  7 

quick  action 5,  6 

tea  adjustment  ot   387,  370 

apply  suddenly  without  actio:^  of  engineer 344 

call    for 355 

driving    wIicjI     15C 

emergency   stops    342 

not  in  use   355 

releasing     361 

releasing    after    emergency 346 

when    dragging    341 

shoes,  three  kinds  of  service   11 


why  should  be  "'lapped"  on  two  application 

braltiug    331 

l;ing   .,,..........., 338,  353 

atrei'  any  change 362 


tiHinit  sleam 

ilng  pnwec   

theory  of  . 
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Braking,   with     equalizing  reservoir  out  of  service    ....  268 

Calculations  for  equalizations 205 

Cam  driver  brakes 152 

"      drivinr  wheel  brakes.    New  York.  lUus 538,  539 

Car,  cutting  out  brakv    on 354 

"      cylinder,    fourteen    inch.      New    York.      Plate    Q23. 

Illus 512,  513 

ten      inch.       New      York.       Plate       Q21. 

Illuo 508,  509 

Twelve     inch.     New    York.     Plate    Q22. 

Illus 510,  511 

discharge  valve,  air  signaling  system 164 

Care  of  air  brake 315 

Car  inspectors,  general  instructions  to   351,  365 

Cars  cut  out   360 

d  taching    353 

disabled     360 

picking   up    347 

Charging    359 

Coefficients  of  friction  at  varying  speeds.    Illus 172 

Combined    automatic    anji    straight    air    brake,    diseases, 

symptoms   and   cures    312 

Combined     automatic    and    straight    air    brake,    double 

check-valve     313 

Combined  automatic  and  straight  air  brake,  instruction 

for   operating   the    348 

Combined    automatic    and    straight   air    brake,    reducing 

valve.      (Westinghouse  and   New  York) 312 

Combined  automatic  and  straight  air  brake  safety  valve. 

( Westinghouse  and  New  York) 313 

Combinel  automatic  and  straight  air  brake  safety  valve. 

(Westinghouse   and    New   York)    adjusting 314 

Combined  automatic  and  straight  air  brake  safety  valve. 

(Westinghouse  and   New   York)    testing .«.   314 

Combined  automatic  and  straight  air  brake,  straight  air 

brake    valve    ( New    York  ) 312 

Combined  automatic  and  straight  air  brake,  straight  air 
brake    valve    (  West  inghouse )     312 

Combined  automatic  and  straight  air  engine  and  tender 
brake     189 

Combined  automatic  and  straight  air  engine  and  tender 
Ijrake,  additional   parts    190 

Combined   automatic  and   straight   air  engine  and  tender 
brake,  air  brake  valve.  Westingliouse.     IJhis 195,196 

Combined  automatic  and   straight   air  engine  and  tender 
brake,  double  check   valve.  Illus 194 


Combined  automatic  and  g'tralght  air  engine  and  tender 

!  brake,    feed    valve    pipe    brackec.  illug 193 

Combined  automatic  and  sti'algbt  air  engine  and  tender 

brake  general  arrangement ISU 

Combined  automatic  and  straight  air  engine  and  tender 

braKe,    grade    cocka    C    and    D 192 

,    Combined  automatle  ami  straiglit  air  engine  and  tender 

brake,   Its    use    IB9 

I    Combined  automatic   and   straight  air  engine  and  lender 

I  brake.    New    York 1»9 

Combined  automatic  and  straight  air  engine  and  tender 

'  brake,  piping  diagram.  New  York.     Iltuii 19S 

Combined  automatic  and  Etralgbt  air  engine  and  tender 

hiake,  reducing  'valve,  New  York 189 

Com  bine  J  automatic  and   straight   air  engine  and  tender 

brake,    safety    valve 190 

.Combined  automatic  and   straight  air  engine  and  tender 

brake,   safety  valve,   New   York 200 

Combined  automatic   and  straight  air  engine  and  tender 

brake,    safety    valve.    New    York.  77) us 202 

Combined  automatic  and   straight  air  engine  and   tender 

brake,  straight  air  brake  valve  construction 195 

Combined  automatic  and  straight  air  engine  and  tender 

brake,  straight  atr   brake  valve,   location 19£i 

Combined  automatic  and  straight  air  engine  and  tender  ^ 

brake,   straight   air   brake   valve.   New   York ,   IM '1 

Combined    aulomatlc    and    straight    air    and    engine    and 
tender    brake,    straight    air    brake    valve.    New    York. 

IHus 201 

Combined  automatic  and  straight  air  engine  and  tender 

brake,  etraighl  air  reducing  valve.  New  York.  Illus...   200 
Combined   automatic  and   straight  air  engine   and  tender 
brake,  36-lneh  hose  for  straight  air  tender  connection. 

lUas 193 

Compensating    valve    for   high    speed    brakes.    New   Y^ork  ISO 

New  York.     Itlua 181,  182,   183,  187 

"  "  "         "       ports  in  the  hiishing. 

IlJiiS 185 

Conductor's  valve    16,  99,  35B 

Coupling  and   uncoupling   357 

Couplings  14,    97 

frozen    353 

Cross  heads,   New   York.   Plate    Q17.  Illm 500,  501 

Curves,  steadying  passenger  trains  on 326 

Cylinder   and   triple   valves,   cleaning 366 

volume   of    204 

"nS"  valve   53 
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])(rf *■'*'<.  r«rijortinj?  lo  inspectors 356 

Jj«--"-r.'l:riSf    {:ra'i'.-;-.    to   operate   on 213.  215.  21»> 

Ijia;,:.: ?iiirfi.    Kov^.-rnor.    bU'-klins? 251 

jj;.....-...    fi'i.*-..  -yrnptonis  and  cures 227 

Ij]-'i.:j  r.'.iin  Viilvf' '?;« 

iJiiv'rr     r^rake,    American.  ///</» 151 

equalized     151 

cylinders,    piston    cross    heads,    for   Wesi- 

inchouse,    plaie    ¥"22.1Uus..  3yT 
pull,     type     "A/*     New     York. 

Plate   Qlo.     lUus A{**j.  4'jT 

pull   up.   New  York,  plate   Q14. 

lllu-s 494.  4&5 

pu.sh    down.    New    York,    plate 

QIO.     1UU8 4S*;.  4S7 

push,     type     "B",     New     York. 

plate    Q12.  ///M« 41*(».  491 

push,     type     '*C",     New     York. 

Plate  Q13.     Illus 4i«2.  41^3 

*•  push     up,     New     York,     Plate 

Qll     4SS,  4S9 

standard  push  down  type. 
Westinghouse.  Plate  Flo. 
Illua 3I»2 

siandard  push  up  type  West- 
inghouse,  plate   FIT.  Illus..  393 

siandard  type  "B"  push,  West- 
inghouse,  plate   F19.   Illus .  394 

standard  tjpe  "C"  push,  West- 
inghouse, plate   F20.     Illus.  395 

iill)l<-   valve.   "Spocial",   New   York 472.473 

"       "Speciar',   New  York,    plate 

Qo.      Illus 474,  475 

i)riv''r    !)rak^s     ^aiii    152 

Ijiivinj^.    Nvliff-ls.   lo<•oIno1ivf^  application  of  brakes  to....  y 

1  )iikt  ^Mi:i  h    t'w^\}\*-    (-(.nir*.!    ;•  r    I  rMk«*    equipment    No.    6....  Tfil 

l>ii|)|f\'    Air    (j.'iu^'*     14f  94 

lUuH i»5 

opM-aiion  and  principle  of  action....  94 

\\v  i'linip,  .\'<'Nv  Vuik     i)iston  valve  for  No.  2. 458 

Xcw  York    pitjion  valve  for  No.  5....  459 

N«w   York  No.   2    454,  455 

New   York   Xo.   2,   plate   Ql.  Illus.Ao^,  457 

(lovcriior.     New    York,   plate  Q8.     Illus 482,  4S;J 

I 'II nip  (lovriior.     Westinghouse,  plate  F47.    Illus. 
440,  441 

l'Jin»'rL'cii'-y     appli<Miioii      2f>T 

wlicn   s(Mvic(!   is   intended   35n 
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Ingine   and   tender  brake  apparatus,   Westinghouse,   plate 

G9.       Ulus 388,  389 

Ingine.   detaching    S53 

Insl&eer'e    brake    and     equalizing    diBcbftrge    valve    and 
duplex  air  gauge  known  as  the  D8 

or  1889  valve,     lllua 63 

ingineer'a   brake   valve   14,  62  5S0,  601,  TS9 

"      Illus 64,55;    76 

D8,  Waatlngbouse   B3,  56,  283 

■'       F6 60,  268 

■'      F6.     Illus 56 

"  '■  "       F6.       WeBtinghouse,      regulating 

pressure   with    369 

■'       GS     

ae    Iplan    of   ports).     Ilivs 61 

"  "  ■'       G6    (running    position).  /Rus 62 

IWestinghouse),  G6,  slide  valve, 

feed    valve    272 

"  "  '■       (Westinghouse),    blow    at    train 

pipe  eshauBt   259 

"  "  "       brake    handle    spring    (WeKting- 

house),  defeetlve   263 

••  "  "       (Westlnghouae},  brake  valve  gaa- 

ket   61,   leaking 271 

■'               "          "       (New  York),  brake  valve  work- 
ing hard    273 

"  "  "       (New  VorkI,  braking  with  sup- 

plementary   reservoir    out    o[ 

service 274 

■'■  "  "       (New  York),  cleaning  the  valve.  274 

"  "  "       ( Weatinghouse),  defective  gauge 

pipe    257 

"                 '■           '■        I  Wi-st ingbouae) ,    diaphragm    de- 
tective        270 

"  ■'  "        (N'eiv  York).  diHeaaea,  symptoms 

anil  nires   271 

"  "  ■■        (Wcstinghouse).     diBeaseH,    aym- 

tnms   ana   cures 255 

"  ■'       emergency    position    56,  68 

"                 '■           "        ( Weatinghouse) ,    equalising    res- 
ervoir out  ol  service 2ES 

"  "  "        IWestinphouse),    escesB    with    a 

long    train    but    none    with    a 

short    264 

"                 "           "        (New  Yorkl,  falling  to  automati- 
cally  lap    274 
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Engineer's  brake  valve,  (New  York),  failing  to  maintain 

excess   pressure    275 

"               "          **       (Westinghouse),  failing  to  main- 
tain excess  pressure  263 

»•  "  "       (Westinghouse),  feed  vaive  fail- 

ing   to    maintain    train    line 

pressure   269 

•*               "          "       (Westinghouse),  feed  valve  gas- 
ket leaking   270 

"  "  "       (New  York),  governor  273 

"  ••  "       (Westinghouse),     handle     works 

hard   255 

•*  "  "      how     to     handle     in     releasing 

brakes    336 

"  "  "       (Westinghouse),   intermittent  or 

gradual  blow  on  lap  only 256 

'*       lap    position     54,  67 

"                "          "       (Westinghouse).     leaky    equaliz- 
ing   piston     261 

"  "  *'       (Westinghouse),      leaky      excess 

pressure    valve     264 

"  "  "       (Westinghouse).    leaky  gasket  61,  260 

**  "  "       (Westinghouse),      leaky    .rotary 

valve  or  seats    262 

"  "  "       modifications.     1902,    New    York 

model    76 

"       New     York.      ///m.s..  .74,  75,  77,  78,  79. 

462,463,464,465 

"       New  York.  1902  model   73 

Now  York,  automatic  lap 85 

New    York,    automatic    lap    posi- 
tion.    Illus 86 

Now    York,    emergency    position. 

niu.s 88 

New  York,  emergency  position..     85 

New  York,  lap  position 82 

Now  York,   lap  position.    Illus  . .     83 

Now  York,  operation 78 

Now  York,  plate  Q3.     /»ms..466,  467 

Now   York.   rol(»aso   position 79 

New  York,  release  position.  Illii^.     80 
Now     York,     running     position. 

Illus 81 

Now   York,   running  position 79 

Now   York,   sorvico  application..     82 
New      York,      sorvico      position. 
Illus 84 
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Engineer's  braUe  valye,    CWeBtinghouae),  peculiarity  leed 

valve     271 

(WesUnghouse),     peculiarity     of 

encesB  pressure  valve  267 

"  "  "       principal   parts  and   their   dutiea     74 

"  "       (Westinghouse),  regulating  feed 

valve  attachment 269 

''  "  "      release  position  58,    Hi 

"  "  "      running  position  53,  6e 

"  "  "      service  jwsition   B5,  67 

"  "  '■       tWestinghouae),  supply  valve,  63 

leaking    270 

'■       testing    369 

"  "  ■'        ( WeatingliouBe).  to  lake  out  the 

excess  pressure  valve  or  spring  264 
"  "  "        ( Westinehouae } ,  too  much  or  too 

little  excess  pressure   265 

"                 "           "        (Westinghouae).   train   line  pres- 
sure fluctuating   

"                 "           '■       with  old  style  feed  valve.  lUus.. 
"               "          "       IWestinKhouse), chamber  D  pres- 
sure reduces  too  fast  in  serv- 
ice application  2GB,' 

■'  "  "       (WeatinghouBe),  chamber  D  pres- 

sure reduces  to  alow  in  serv- 

vice  application  260 

{Wealtnghonse),         plate         G6, 

JUus 384,  385 

Engineiiouse  foreman,  inslruelions  to 369 

Engine-truck  brake  cylinders.  stanJard  Type  '"D".  West- 

inghouac.    Plate  F21.    lUus 896 

Engine-truck  brake  cylinder,  typa  "D,"  New  York,  plate 

QIG,     Illus 498.  499 

Excess  Pressure   58 

"  valve    58 

Equalizations,  caleulalions  for 2<l 

Equaliiation  with   retainer  in  use   308 

Equipment,  BPheduIea  of   640,  541.  542,  543,  544.  545,  540 

Evolution  of  the  air  brake 1 

E,  T.  equipment  No, 6       S49 

Exiru   (l.'iiills.   Now  York,  plate  q34,  Illm 536,  637 

Fw.i  viilvi.   60,  605 

■■    r'loscil.    Il/us 58 

Foimdaiion   brake   ^ear    15,  140 

Hodge  system    140 

■'        "      Hodge  ayatem  of  car  brake  levers, 

niiis 141 

plan  of.     llliis H6 


i 
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Foundation  brake  gear,  Stevens  system   140 

"  *'        "      Stevens     system     of     car     brake 

levers.    Illus    141 

Freight  car  brake  apnaratus,  New  York,  plate  Q33. 
lUus 534,  535 

Freight  car  brake  apparatus,  standard,  Westinghouse, 
plate  G43.     Illus 434,  435 

Freight  car  brake  equipment,  standard,  Westinghouse, 
plate  G35.    Illus 422 

Freight  car  brake  cylinder  (narrow  gauge)  and  auxiliary 
reservoir  combined,  with  "F36"  triple  valve,  Westing- 
house, plate  F37.     Illus 426 

Freight  car  brake  cylinder  (standard)  and  auxiliary 
reservoir  combined,  with  "F36"  triple  valve,  Westing- 
house, plate  F40.     Illus 430 

Freight  car  brake  cylinder  (narrow  gauge)  and  auxiliary 
reservoir  detached,  with  *'F36"  triple  valve,  Westing- 
house, plate  F38.    Illus 427 

Freight  car  brake  cylinder  (standard)  and  auxiliary 
reservoir  detached,  with  "F36"  triple  valve,  Westing- 
house, plate  F41.     Illus 431 

Freight  car  brake  cylinder,  short  stroke,  and  auxiliary 
reservoir  combined,  with  "F36"  triple  valve,  Westing- 
house, plate  F42.     Illus 432 

Freight  car  brake  cylinder.  Standard  ten-inch,  and  auxil- 
iary reservoir  combined,  with  "H49"  triple  valve,  West- 
inghouse, plate  il50.     Illus 433 

Freight  car  cylinder  (narrow  gauge)  reservoir  and  triple 
valve.  New  York,  plato  Q27.     Illus 522,  523 

Freight  car  cylinder  "special."  reservoir  and  triple  valve. 
New  York,  plate  (^31.     77/// .s- 530,  531 

Freight  car  cylinder  "Standard."  reservoir  and  triple  valve. 
New  York.  \)\i\tv  ql'!».     nius 526,  527 

Freight  car  cylinder  "standard  special,"  with  detached 
auxiliary  reservoir  and  triple*  valve.  Now  York,  plate 
Q30.     y////.v 528,  529 

Freight  car  eylinder  ("si)e('iar'  narrow  j^auge)  with  de- 
tached auxiliary  reservoir  and  triple  valve,  New  York, 
Plate   Q2S.     IPi's 524.  525 

Freight  trains,  handling:  on  grades.  ai)plian(es  for  aiding  210 

General   arrangement    of   the   Wesiinghouse   combined   ap- 
paratus.    Illus 191 

instructions  for  car  inspcH'iors 365 

Governor    14 

buckling  of  (liaphrai;m   251 

c\itting  out    252 

diseases,   symptoms   an<l    cures    247 


1 1 


Governor  drip   pipe 

New  York.    Itlus 50 

Westlnghouse.     711ms 49 

improved  Weatinghouse  and  New   York 46,  247 

"         old  style  Westinghouae  46 

pin  or  diaphragm  valve  on  its  seat  251 

plBton   stuck    248 

"  relief  port  C  s 

slffw  in  permitting  pump  to  work  268 

Bteam  valve   26   held   open    MS ' ' 

to  regulate  or  set  Z6J.  i 

Weatinghouse  old  style,  diseases,  symptoms  and 

cures  251  ] 

"  will  not  permit  pump  to  work   , 

■'  will  not  stop  pump  249   I 

Grades,  controlling  traina  on   

Hand  brakes  on  air  braked  cars 

•'      use  o(  

Handling  and  care  of  the  air  brake  . 
High  pressure  control  apparatus.  Westingliouse,  plate  G4S. 
/Hug. 

New  York   , .  ai4>1 

"  "'  "         or  schedule  U,  Westlnghoi 

High-speed  brake   (Westinghouae)    169 

and    bigh -pressure    control    apparatus. 
Westlnghouse.    Plate  F4B.   niua.    442,  443 

'■        "  "         Automatic  reducing  valve  171 

"        "          "        Automatic    reducing    valve.     Jlltw.    . .  175 
"        ■'          "        Automatic    reducing    valve.      Westing- 
bouse.      Plate    F45.      lUut 436,    437 

"        "  "        Cleaning  and  oiling   311 

■■         "  "         Diseases,  symptoms  and  cures    ... 308 

Efficiency  ot.     lUas 8 

"         "  "         Failing   10   open   and   blow   down  over 

pressure.        Westlnghouse      reducing 

valve   310 

'"        "          "        leakage,  Westinghouae  reducing  valve  308 
"         "           "          New  York  compensating  valve  . . .  .308,  310 
"         "           "         New   York   compensating  valve.     Illus.   180 
"        "          "        not    closing    at    proper    pressure,    re- 
ducing or   compensating   valve    311 

oiiing     ,....311 

"        "  "        position     of     ports,     emergency     atop. 

IllJis 178 

"        "  "        iiosition  of  porta,  release.     Illut 176 


r 
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High-speed  brake,  position  of  ports,  service  stops.     Illus,  177 

* (Standard.)     Westinghouse.    Plate  G50  446 

•*        "  "        plain    triple    valve.       (Westinghouse.) 

Plate  F46.    Illus 438,  439 

Hose,  back  up   323 

blow-out ' 357 

burst   355 

bursting   344 

coupling,   perfection   of    3 

coupling,    Standard.      Illus 358 

extra     357 

hanging  up 367 

Inspectors,  instructions  to    3p9 

"  reporting  defects  to 356 

responsibility  of 368 

Instructions  to  engine-house  foremen  and  inspectors 369 

to     trainmen,     switchmen,     yardmen     and 

car  inspectors   351,  363,  366 

Leaks,  cause  of  363 

"  discovering  357 

Leaving  train  at   terminals   362 

Le  Chatelier  or  water  brake  218.  219,  220,  221 

Le  Chatelier  or  water  brake.    Illus 219 

Leverage    144 

with   formula.     Illus 145 

Locomotive     and     tender     equipment.       (Westinghouse.) 

( American. )     Plate  G2.     Illus 374,  375 

Lubricants     226 

Passenger   car  brak(    cylinder,    twelve    inch.       (Westing- 
house. )      Plate  V'M).     Illus 412 

car  equipped   with   high   speed   brake.     Illus..  174 

trains,  applying  brakes   323,  324.  325.  326 

Piping     224 

Piston,  area  of   204 

main,  striking  cylinder  heads  234 

travel    136 

travel,     false     travel 136 

travel,   running   travel    136 

Main    reservoir    14,     90 

advantages  of  a  large 90 

and  train  pipe,  equalization  of  206 

diseases,  symptoms  and  cures.      (Westing- 
house  and   New   York )    253 

draining     370 

leakage  of  254 

locat  ion    91 

standar,!  sizes  and  capacities  93 

water   in    253 
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Making  up  trains  and  testing  brakes  351,  3tiB   | 

New  York  air  brake,  illust rations,  details   of 447,  44(j   I 

"         "  Locomotive  Brake  Bquipment,  B3 - T73  J 

on  Cups,   air   cylinder 39,      '"■  ■" 

Partial   application    i 

i.Paesenger  car  apparatus,  "Special"  8  inch.     (New  York.) 

L  Plate  Q20.     IllTts 506,507-* 

f       "  ■'    brake  apparatus.     (New  York,)  Plate  Q25.  i 

I  lUiis 516,  511  1 

"     brake    apparatus.      ( WeatlnghouBe. )      plate  I 

G32.     Uius 416,  417>j 

"  "    brake  clyinder,    fourteen   inch.      (Westing-  1 

house.)      Plate  F31.     lUui H%§ 

"             ■'     brake    cylinder,    sixteen  ■  inch.       (Westing- 
house.      Plate   H52.     lUus.    '. 

'■  '"     brake  cylinder,  ten  inch.     (WestlnghouBe.) 

Plate  F28,    lilua *08 

t'iston  travel,  standing  travel 135 

table  ot    137 

t'lain  automatic  brake,  efficiency  of.     Illua 8 

"       automatic   triple  valve   15 

straightway  cock.     Illiis 352,  360 

■'       triple  valve.      (NewYork.)    .'..458,469 

PreBBure  retaining  valve 15,  356 

"        retaining  valve.    lUns 356 

reducing  valve,   air  signaling  system    162.  164 

Principal    parts     14 

Pump   3,   14.     17 

e   inch.      fWestlnghouse.)      Plate   B6.     lltus.    ..376,  377 

"      8  inch,  reversing  rod   In  cap  nuts  20  leaking 245 

9Vi  inch.  (Weatlnghouse) 23 

91^    inch,      nius 24,    25,    28,     30 

9^t  inch,  leaking  in  slide  valve  244 

"       sii  inch,  reversing  rod  In  cap  nut  74  leaking 246 

"       air  ejlinder  leaking   241 

air.  S  inch.  ( Westinghouee. )  Plate  F5.  Ulna.  378,  379 
8  inch,  (Westinghouse.)  Plate  F5.  Illus.  ..,378,379 
11     inch,        I  Weatlnghouse, )       Plate    Q5.         /I(u«. 

air  end  37 

sir,     nine     ami     ons-half     inch.        (Westlnghouae.) 
Plate  F4,     Illus.  380.  381 

air  valve   sHick    240,  241 

blowing  through   the  exhaust   243 

"       cannot   he  made  to  work  fast   211 

cleaning   234 

complete    stoppagp    230 

"      Compoiiriil , , 0(11! 
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Pump,   constant   blow    243 

diseases,  symptoms  and  cures  227 

draining  the  main  reservoir  and  blowing  out  the 

train    pipe    318 

duplex,  leaking  reversing  valve 245 

duplex.      (New  York.)      Plate  No.  5.     Illiis...   452,453 

duplex,  reversing  rods  in  cap  nuts  15  leaking 246 

8   inch.     Illus 20,    21 

8  inch 19 

governor   4,    43 

"        diseases,  symptoms  and  cures  247 

(New    York.)      Illus 47 

(New  York.)      Plate  Q7.     Illus 480,481 


Illus 386,  387 

operation    43 

regulating    369 

( Westinghouse.)    Old  style.   Illus 48 

heating  234 

"       "jiggling"     or    "half    stroke."     (Westinghouse   and 

New    York) 242 

leakage  back  from  main  reservoir  237 

past  the  inlet  on  receiving  valves  239 

leaking  gasket   244,  246 

main  valve  piston  rings   243 

piston   packing   rings 235,   241,  244 

reverse   valve    244 

small  main  piston  valve  rings 244 

low  effective  capacity  237 

New  York  No.  2  Duplex   31 

New  York  No.  2  Duplex.     Illus 32 

oil  cup  test  for  leaky  cylinder  rings 235 

oiling 316 

operation   ^ 37 

packing  the  piston  rod    315 

pounding   233 

proper  lift  of  air  valves  241 

remedy  for  leak  in  upper  discharge  valve  11  of  the 

low  pressure  cylinder    23d 

reversing  piston  rings  leaking   245 

speed    of    317 

starting   316 

steam    end    34 

temporary  stoppage  of  228 

tests  for  leakage  past  the  inlet  or  receiving  valves  239 
testing   3S9 
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.fnmp,    testing.      {New    YorS.)     ... 
"       'esliug.       (WeBtloghouao.)     . . 

.0  test  upper  discharge  valve  11  of  the  low  pressure 

cylinder  . 
A-aut  oC  oil 

brake     equipmEnt   

^Quick -action   automatic  air  hrake.     (New  York.) 

Al,      Iltus *S1 

autoraatie  brake  anj  train  signal,  as  applied 
to  engine  and  tender.     {New  York.)   Plate 

A2,      /Jilts 447 

automatic  brake  and  train  signal  as  applied 
to  paasenger  car.     (New  York.)     Plate  Al. 

lllus 447 

aulomati;  brake  as  applied  to  a  freight  car. 

(New  York,)      Plate  AB.     lllus 447 

automatic  brake.     Plate  Gl.   (Weatinghouse.) 

ni«s 374,  375 

automatic    triple   wive    16 

brake,   efficiency  of.     Ilhis S 

freight  triple  valve.     (WeatingbDuse.)     Plate 

F36,     mas     424,425 

triple  valve.     (New  York.)     lilus 476.477 

*■         "         triple      valve.        {New      York.)        Plate     QG. 

lllus 478,  479 

"        "        triple  valve  "special."     (New  York.)     Plate 

Q24.    nius 514,  515 

"         "         iiassenger      triple      valve.        {Westinghouse.) 

Plate  F27.    lllus 406,  407 

"        "        passenger     triple     valve.       {Westinghouee.) 

Plate  F29.    lUus 410,  411 

Relief  valve   7 

Repair  parts    367 

Reporting  defects  to  inspectors  356 

Reservoir,  air,  volume  of  204 

"  auxiliary.     See  "Auxiliary  Reservoir," 

"  Main,    See  "Main  Reservoirs." 

(New  York,)     Plate  QIS.    llius S02,  503 

(Westinghouse,)   Plate  G 23.    lllus 398,  399 

Retainer  stopped  up  362 

154 

154.  155 

(Westinghouse  and  New  York.)    298 

blowing 299 

high  and  low  pressure 156 

leakage    293 

Bloppage    2B9 

what  is  gained  by  use  of 331 
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Rotary  valve,  face  of.     Ulus 60 

Sanding  appliances,  automatic S 

Sand,  using    320 

Sargent ,  George  M 10 

Shoe,  material  used  for  10 

use  of 9 

Signal  apparatus.     (New  York.)     Plate  Q26.     Illus.   ..520.  521 

Signaling    system,    air     162 

;L.ignal  valve 165 

(  New  York. )     lUus 167 

( West  ingbouse. )     Ulus    I»'i6 

Slide   valve   feed   valve    69 

nivs 70.    71 

Speed   curves   for   stopping,   with  quick  action   and    high 

speed  brakes.    lUns 170 

Standard    freight    cylinder,    reservoir    and    triple    valve. 

lUuH     361 

passenger     car     brakes     and     signal     equipment. 

(  Westinghouse.)     Illxis 374,  375 

Steam  cylinder    23 

of   pump,   lubricant  for    226 

Stops,  making 321,  322,  323,  324,  325,  327,  328,  32:> 

Straight   air    1 

St  rainer,  curled   hair    41 

"         curled  hair.    Ulus 41 

Sweeney  air  compressor 216,  217 

Illus 217 

Switchmen,   general   instructions  to    351 

Tender  brake    cylinders.       (Westinghouse.)       Plate    G26. 

nUis 404 

cylinders.     (New  York.)     Plate  Q19.     /»ws...504,  505 

Testing   365 

after  change  362 

Tests,  brake    222 

high  speed  brake   222 

Train  air  signal,  operating 363 

bleeding    364 

breaking   into   two   or   more  parts 354 

breaking  in  two    345 

leaving  at  terminal    362 

Trainmen,   general   instructions  to    351 

Trainpipe    14 

and   couplings    97 

blowing  out   , 318 

diseases,  symptoms  and  cures   275 

draining    370 

equalization  of    •. 206 
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Trainplpe,  freight,  volume  of  

"  leahage 

leaky  hose  coupliag   

stoppage    

Trains,  charging   

double   lieaders    

making  up   

Triples.    See  "Triple  Valve." 

Triple  valve.     Illus 

"     2,  15,  100, 

applying  the  brakes,  aervioe  application 

hlow  at  port  J 1 

blow  at  quick  actioa  triple  exhaust. 

York.)     ; , 

blow  from  eshauBt   (New  York.)    

blow  from   exhaust   ( Westlnghouse. )    . 
blowing    


(New 


■   of 


xiitaries  ti]o  slow   2 

charging   . .  1 114,  1 

charging   the  auxiliary    1 

check   valve   117   leaking   2 

defective  graduating  spring   2 

defects  of  289,  3 

diseases,  symptoms  and  cures   CWestlngbouse 

and   New  York.)    2 

draining    3 

emergency  action  when  not  wanted 285,  2 

emergency  application  107,  I 

emergency  application.     Illus 108,  1 

emergency  or  quick  action  application   1 

emergency  valve  held  from  Ita  seat  2 

emergency  valve  138  leaking   3 

engine  and  tender    2 

examining  and  cleaning 3 

exhaust  valve  38  leaks   2 

frozen    2 

graduating  pin  broken   2 

graduating  valve  leaking  2 

graduating  valve  48  leaks   2 

gra.liiarirg  valve  or  port  gummed  up    2 

lap    position.      iJius 1 

leaky  gasket  14    2; 

leaky  easket  15  and  leaky  pipe  B  on  freight 

equipment 2, 

leaky    gasket   15    between    triple   and    brake 
head    Z: 


I 
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Triple  valve,  lubricant   for 226 

(New  York.)     Quick  action   118 

(New  York.)     Quick   action,   emergency.     lUus,  123 

(New  York.)     Quick  action,  lap  position.     Illu»,  122 
(New  York.)     Quick    action,    release    position. 

Illus 120 

"  "       (New  York.)     Quick  action,  service,  application 

position.     Illus 121 

•*           "       (New  York.)     K6 127 

(New   York)    Type  J 127-fi 

"           ••       plain.      (New  York.) 108 

•*       plain.     (Westinghouse.)     Plate  F25.    Illua,  402,  403 

plain.  (WesUnghouse.)  Plate  G24. /«u« 400,401 

**       plain.      (Westinghouse.) 100 

"       plain.     (Westinghouse.)     Illus 101 

quick   action    282 

quick  action.     (Westinghouse.)     Blow  at 282 

quick  action.      (Westinghouse.)      Blow  at,   test- 
ing for  the  cause ; .  282 

"           "       quick  action  fails  to  apply 294 

"     «»    **       quick  action  when  not  wanted 293 

"       release   118.  126 

"           **       releasing  the  brakes 108 

"           "       required  time  to  charge  auxiliaries 278 

"       cleaning    366 

'*           "       service   application    114,  124 

*'           *'       service  application.     Illus Ill 

'*           "       service  application,  lap  position.     ///ti«. ...... .  106 

**       sticky     288,294 

"           "       triple  check  valve,  leaking 291 

**           **       trii)le  piston  i)acking  ring  defective 290 

'*           '*       vent  valve  71   leaking 292 

"           **        ( Westinghouse  modern )    681 

**  **       (Westinghouse  quick  action.)     Release  i)Osition. 

Illus 110 

"Twin  cylinder"  froight  car  brake  api)arntus  with  auxiliary 
reservoir  detached  and  **F3<>"  triple  valve.  (Westing- 
house.) Plate  F.T.).    Illus 428,  429 

"Twin  cylinder'*  freight  car  brake  apparatus  with  detached 
auxiliarv  reservoir  and  triple  valve.     (New  York.)     Plate 

Q32.     lUus 532,  533 

Unbraked  weight   143 

Tneoupling 357 

Valve,  automatic  re<lucing.     See  "High  Speed  Brake.*' 
*'       brake.     Soe  "Engineer's  Brake  Valve.'* 
**       componsating.     See  **(%)mpensating  Valve.'* 
"       conductor's.     See  "Conductor's  Valve.'* 
*'       engineer's  brake.     See  ''Engineer's  Brake  Valve.' 
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pin. 


leaking   248 


